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Final Work Plan:  
Investigation of Potential Contamination  
at the Former USDA Facility in Powhattan, Kansas 
 
1  Introduction 
 This Work Plan outlines the scope of work to be conducted to investigate the subsurface 
contaminant conditions at the property formerly leased by the Commodity Credit Corporation 
(CCC) in Powhattan, Kansas (Figure 1.1). Data obtained during this event will be used to 
(1) evaluate potential contaminant source areas on the property; (2) determine the vertical and 
horizontal extent of potential contamination; and (3) provide recommendations for future action, 
with the ultimate goal of assigning this site No Further Action status.  
 The planned investigation includes groundwater monitoring requested by the Kansas 
Department of Health and Environment (KDHE), in accordance with Section V of the 
Intergovernmental Agreement between the KDHE and the Farm Service Agency of the 
U.S. Department of Agriculture (USDA). The work is being performed on behalf of the 
CCC/USDA by the Environmental Science Division of Argonne National Laboratory. A 
nonprofit, multidisciplinary research center operated by the University of Chicago for the 
U.S. Department of Energy, Argonne provides technical assistance to the CCC/USDA with 
environmental site characterization and remediation at former CCC/USDA grain storage 
facilities. 
 Argonne issued a Master Work Plan (Argonne 2002) that has been approved by the 
KDHE. The Master Work Plan describes the general scope of all investigations at former 
CCC/USDA facilities in Kansas and provides guidance for these investigations. It should be 
consulted for the complete details of plans for work associated with the former CCC/USDA 
facility at Powhattan. 
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FIGURE 1.1  Location of Powhattan, Kansas.  
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2  Background and History 
 
2.1  Site Background 
 Powhattan, Kansas, is a small rural town with 91 residents occupying 44 housing units 
(2000 Census). Located in the southwestern portion of Brown County, Powhattan is 60 mi north 
of Topeka, Kansas, in Section 13, Township 3 South, Range 15 East. Grain storage has occurred 
over the years at multiple locations in Powhattan, including the facility formerly operated by the 
Brown County Agricultural Conservation Association (the predecessor of the CCC/USDA). 
Private grain storage facilities were formerly operated by the Brown County Cooperative 
Association (now Ag Partners Cooperative, Inc.; the co-op; Figure 2.1).  
 Powhattan lies in the dissected till plains section of the central lowlands physiographic 
province. The subsurface is composed of till and outwash deposits associated with glacial 
activities that are characteristic of the Pleistocene Series. These deposits form the primary 
aquifer in the Powhattan area. The till consists of clay with some variable zones of silt, sand, 
gravel, and cobbles; the outwash contains poor to moderately sorted silt, sand, and gravel. 
Underlying the till and outwash is a gray shale that is part of the Admire Group. 
 Drilling logs from monitoring wells installed in Powhattan indicate that the upper 40–
50 ft of the subsurface consists of silt and tight clay with minor zones of silt and fine sand. The 
lower part of this zone exhibits a higher sand content. Below this upper zone is a distinct 3- to 
6-ft-thick layer of gray clay with calcareous nodules of variable size. Underlying the gray clay is 
12–18 ft of yellow silty clay that grades to fine to medium sand with a clay gravel mix in the 
lower 5–10 ft. This lower zone, encountered at a depth of about 50–55 ft BGL (below ground 
level), is considered the primary water-bearing unit for the area. Beneath the aquifer, a gray shale 
lies at depths of approximately 61–67 ft BGL. 
 Ten existing monitoring wells in Powhattan (Figure 2.2) were installed by or for the 
KDHE during previous investigations of the Powhattan public water supply. Three wells 
(KDHEP-1 through KDHEP-3) were installed in 1988, and seven (MW-4 through MW-10) were 
installed in 1995. The well depths range from 56 ft BGL to 68.1 ft BGL. Except for MW-7, all 
were completed to the top of bedrock. Well MW-7 was completed at 56 ft BGL; bedrock was 
encountered at 66 ft BGL at this location (Table 2.1).  
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TABLE 2.1  Summary of analytical data for Powhattan monitoring wells and public water supply wells, 1970 to 2005.a 
      
 
Concentration (µg/L) 
Well 
Screen 
Interval  
(ft BGL) 
Sampling 
Dates 
Number of 
Sampling 
Events 
Depth to Water 
(ft BGL) 
Nitrate as N 
(mg/L) 
Carbon 
Tetrachloride Chloroform 
Ethylene 
Dibromide Benzene 
          
 
Monitoring Wells 
 
KDHEP-1 55.1–65.1 1988–2005 10 6.85–15.22 8.09–14.6 88–500 7.5–29 NDb ND 
KDHEP-2 58.1–68.1 1988–2005 10 7.71–17.00 10.8–18.1 ND–78 ND–4.9 ND ND 
KDHEP-3 52–62 1988–2005 10 4.39–14.85 8.1–32.5 ND–7.8 ND–0.48Jc ND ND 
MW-4 54.7–64.7 1995–2005 7 9.01–16.72 15.2–31.7 2.1–4.6 ND–0.54 ND ND 
MW-5 58–68 1995–2005 7 7.02–17.54 12.1–26.3 ND ND ND ND 
MW-6 56–66 1995–2005 7 6.72–14.67 9.25–19.1 ND ND ND ND–4.4 
MW-7 46–56 1995–2005 6 2.87–12.20 15.3–52.1 ND–180 ND–6.4 ND ND 
MW-8 55–65 1995–2005 7 10.11–18.73 24.9–39.0 1.3–6.0 ND–1.5 ND ND 
MW-9 52–62 1995–2005 7 1.52–12.30 9.9–55.8 ND ND ND–3.3 ND 
MW-10 56–66 1995–2005 7 5.25–15.72 5.5–10.4 24–65 2.4–11.0 ND ND 
 
Public Water Supply Wells 
 
PWS 1 Unknown 1971–1988 9 Unknown 18.81–87.0 2.0–4.0 ND ND ND 
PWS 2 Unknown 1970–1988 7 Unknown 15.53–100 ND ND ND ND 
          
 
a
 Complete data (including results for private wells) are in Appendix A, Table A.2. Analyses for some constituents were omitted in some 
sampling events. 
 
b
 ND, contaminant not detected at the method detection limit indicated in Appendix A, Table A.2. 
 
c
 Qualifier J indicates an estimated concentration below the method quantitation limit. 
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 Static water level data from data loggers installed by Argonne in the monitoring wells in 
September 2005 indicate the presence of a groundwater divide that generally follows a west-to-
east line along Main Street in Powhattan. Groundwater north of this line appears to be flowing 
northeast; south of this line the flow direction is southerly (Figures 2.3 and 2.4). Static water 
levels lie at approximately 6–12 ft BGL, indicating that the primary water-bearing zone 
encountered at approximately 50–55 ft BGL is under semi-confined or confined conditions.  
 The principal water source for Powhattan residents is the Brown County Rural Water 
District No. 2 (RWD 2). This water supply source became available in June 1995. Previously, 
Powhattan residents had obtained their water from public water supply wells PWS 1 and PWS 2. 
 Construction information for wells at Powhattan is summarized in Appendix A, 
Table A.1. Locations of the wells are in Appendix A, Figure A.1. 
 
2.2  Previous Investigations 
 
2.2.1  Investigations of Nitrate and Carbon Tetrachloride Contamination in 1970–1996 
 Records from the KDHE indicate that the Powhattan public water supply wells have been 
tested for nitrates since at least 1970 and for carbon tetrachloride since 1986. The history of 
investigations at Powhattan is summarized in Table 2.2. 
 The nitrate concentrations detected in groundwater at Powhattan have consistently 
exceeded the maximum contaminant level (MCL) of 10 mg/L for nitrate. In 1986, the KDHE 
conducted statewide testing of public water supplies for volatile organic chemicals (VOCs). 
Laboratory analytical results for samples from Powhattan wells PWS 1 and PWS 2 indicated that 
PWS 1 contained carbon tetrachloride at 4 µg/L (below the MCL of 5.0 µg/L for this 
compound). Confirmation sampling verified the initial finding (KDHE 1988b). Table 2.1 
summarizes the analytical data collected to date for monitoring wells and public water supply 
wells at Powhattan. Complete analytical data for wells, including private wells, are in 
Appendix A, Table A.2. 
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TABLE 2.2  History of work conducted at Powhattan, Kansas. 
   
Date Description of Work Referencea 
   
   
1970–1988 Multiple samplings of public water supply wells demonstrated a history of 
nitrate contamination in the Powhattan public water supply. 
KDHE 1988b (App. 2) 
9 Sep 1986 In statewide testing of public water supply wells, carbon tetrachloride 
was detected in well PWS 1 at 4 µg/L. No contamination was detected in 
PWS 2. 
KDHE 1988b (App. 10) 
14 Oct 1986 Resampling of well PWS 1 identified carbon tetrachloride at 2 µg/L. No 
contamination was detected in PWS 2. 
KDHE 1988b (App. 10) 
7 Feb 1987 Powhattan Groundwater Contamination Site was entered into the 
U.S. Environmental Protection Agency (EPA) CERCLIS database. 
KDHE 1988b 
27 Oct 1987 Potential Hazardous Waste Site: Preliminary Assessment, Form 2070-
12, was prepared by the KDHE for the EPA Region VII. 
EPA 1987 
29 Oct 1987 Preliminary Assessment Conducted at Powhattan Public Water Supply 
was issued by the KDHE. 
KDHE 1987 
6 Nov 1987 Carbon tetrachloride and chloroform were not detected in six soil gas 
samples, though 1,2-dichloroethane was. Sampling locations were not 
documented. Soil gas effort was abandoned. 
KDHE 1988b (App. 6);  
Tracer 1988 
29 Feb 1988 Interviews with two individuals about the use of fumigants by the Co-op 
and the CCC/USDA indicated that the fumigant contractor was Thomas-
Demode Fumigant Company. 
KDHE 1988a (App. 5) 
17 Mar 1988– 
12 Apr 1988 
Monitoring wells KDHEP-1, KDHEP-2, and KDHEP-3 were installed and 
sampled by the KDHE. 
KDHE 1988b (App. 7) 
1 Jun 1988 Potential Hazardous Waste Site: Site Inspection Report was prepared by 
the KDHE for the EPA Region VII. 
EPA 1988a 
30 Jun1988 Final Site Inspection Report was prepared by the KDHE for the EPA. 
The report discussed 6 soil gas samples, installation of 3 monitoring 
wells, sampling of 16 of the 23 groundwater locations identified, and 
installation and sampling of 2 soil borings. 
KDHE 1988b 
30 Jun 1988 Hazard Ranking System score sheets were completed by the KDHE for 
the EPA Region VII. 
EPA 1988b 
14 Oct 1988 The EPA ordered the Powhattan public water supply system to comply 
with Safe Drinking Water Act. 
EPA 1988c 
13 Feb 1989 The KDHE ordered the Powhattan public water supply system to issue a 
public notice of nitrate violations above the maximum contaminant level 
and to seek a new water source. 
KDHE 1989 
12 Apr 1994 GeoCore Services, Inc., developed a Work Plan for an investigation of 
groundwater contamination at three sites in Brown County, Kansas. 
GeoCore 1994a 
20 May 1994 GeoCore conducted Phase I sampling of the existing monitoring wells 
and private wells. 
GeoCore 1994b 
15 Mar 1996 GeoCore prepared an Environmental Site Investigation Report for KDHE 
(first issued 6/20/95, revised 3/15/96). The report described installation 
of 7 monitoring wells, sampling of 11 wells, and soil sampling in 5 soil 
borings with field analysis. 
GeoCore 1996 
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TABLE 2.2  (Cont.) 
   
Date Description of Work Referencea 
   
   
6–9 Oct 1998 Geotechnical Services, Inc. (GSI), conducted the initial sampling event of 
planned long-term monitoring (LTM). Work included sampling of 10 
monitoring wells.   
GSI 1998 
25 Apr 2000 GSI conducted the second LTM sampling event.  GSI 2000 
14–15 Jan 2002 GSI conducted the third LTM sampling event. GSI 2002 
18 May 2004 Maxim Technologies, Inc. (a TetraTech Company), conducted the fourth 
LTM sampling event. 
Maxim 2004 
7 Jun 2005 Terranext conducted the fifth LTM sampling event.  Terranext 2005 
31 Oct 2005 The KDHE developed a Work Plan for field activities and sampling to 
differentiate between source areas on the Co-op and CCC/USDA 
properties. 
KDHE 2005a 
2–3 Nov 2005 Terranext conducted sampling of monitoring wells. Terranext 2005 
9 Feb 2006 The KDHE issued a Supplemental Sampling Event Trip Report. Work 
described included sampling (August 19, 2005) of soil at 0.5 ft BGL inside 
the large building now on former CCC/USDA property; sampling of soils 
from the surface to 4 ft BGL (November 1–2, 2005) for nitrate and volatile 
organic analyses; and soil and groundwater sampling across the site 
(November 7–18, 2005) with a Geoprobe. 
KDHE 2006a 
   
 
a
 Complete references are in Section 4. 
 
 In response to the detection of carbon tetrachloride, the KDHE completed a Preliminary 
Assessment and a Final Site Inspection for the public water supply system in 1987 and 1988 
(EPA 1987, 1988a). The effort included a survey to determine the number of private wells in the 
area, interviews with Powhattan residents and co-op employees, a soil gas survey, and the 
installation of three monitoring wells (KDHEP-1, KDHEP-2, KDHEP-3; Figure 2.2). The 
laboratory analytical results indicated that KDHEP-1 contained carbon tetrachloride at a level of 
341 µg/L (above the MCL of 5.0 µg/L). No other wells contained carbon tetrachloride above the 
method detection limit. Nitrate was detected in all three wells at concentrations above the MCL 
of 10.0 mg/L.  
 The KDHE concluded that a carbon tetrachloride source near KDHEP-1 had affected 
PWS 1 and that the resulting public health hazard could be largely corrected by providing an 
alternate public water supply (KDHE 1988b). 
Powhattan, Kansas, Investigation Work Plan 
Version 01, 10/25/06 2-6 
 
 In February 1989, the KDHE ordered the Powhattan public water supply system to issue 
public notice of the nitrate violations above the MCL and to seek a new water source (KDHE 
1989). The city was subsequently connected to the Brown County RWD 2 system. 
 In 1994 and 1995, the KDHE hired GeoCore Services, Inc., to conduct a groundwater 
investigation of the Powhattan public water supply. The work included interviewing local 
residents, a search of county records, groundwater sampling of existing wells, and the installation 
of seven permanent monitoring wells (MW-4 through MW-10) and five soil borings (GeoCore 
1994a,b, 1996). Monitoring wells MW-4 through MW-10 (Figure 2.2) were installed to delineate 
the horizontal and vertical extent of contamination. The soil borings were advanced to collect 
soil samples for field analyses. The groundwater samples from various locations were found to 
contain carbon tetrachloride and nitrates at concentrations above the respective MCLs, while 
benzene was found in MW-6 at a concentration of 4.4 µg/L, below the MCL of 5.0 µg/L 
(GeoCore 1996). Its presence at a single location (MW-6) that was free of carbon tetrachloride 
and chloroform contamination suggests an independent source for the benzene contamination.  
 Table 2.1 summarizes the analytical results for monitoring well and public water supply 
well samples collected to date at Powhattan. The summary data for carbon tetrachloride are 
plotted in Figure 2.5. Complete analytical data for the groundwater samples from wells at 
Powhattan are in Appendix A, Table A.2. Analytical data for soil and soil gas samples are in 
Appendix B.  
 
2.2.2  Groundwater Monitoring in 1998–2005 
 In 1998–2005, groundwater samples were collected approximately every two years from 
the monitoring wells (GSI 1998, 2000, 2002; Maxim 2004; Terranext 2005). Results of the 
monitoring program are in Appendix A, Table A.2. The highest concentration of carbon 
tetrachloride detected was 500 µg/L in monitoring well KDHEP-1 during the 2002 monitoring 
event (Figure 2.5). Also detected during the monitoring program was ethylene dibromide (EDB) 
in MW-9; the maximum concentration of 3.3 µg/L (above the MCL of 0.05 µg/L for EDB) 
occurred in 2000. This compound is commonly found in fuel mixtures and in pesticides for grain 
and fruits (EPA 2006). Its presence at a single location (MW-9) that was free of carbon 
tetrachloride or chloroform (Table 2.1) suggests an independent source for the EDB.  
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2.2.3  KDHE Source Area Investigation in 2005 
 In August–November 2005, the KDHE conducted a supplemental sampling investigation 
that included near-surface and subsurface soil sampling at 35 locations (Figure 2.6). Analytical 
results are summarized in Appendix B, Table B.4. The soil samples were collected from the 
surface to a depth of 12 ft BGL. The analytical results revealed only two locations (SB-05 and 
SB-10) with trace concentrations of carbon tetrachloride or chloroform (1.7 µg/kg to 2.3 µg/kg, 
all below the method quantitation limit of 5 µg/kg). Nitrate (1.2–1,100 mg/kg) was found in all 
of the 39 samples analyzed for nitrate and ammonia, while ammonia (up to 370 mg/kg) was 
found above the method detection limit of 0.1 mg/kg in 29 of these 39 samples.  
 The KDHE also conducted groundwater sampling in August–November 2005 at 
24 locations, including the 10 monitoring wells. A Geoprobe was used for groundwater sampling 
at 14 additional locations. Analytical results for the monitoring well samples are in Appendix A, 
Table A.2. Analytical results for the groundwater samples collected with the Geoprobe are in 
Appendix A, Table A.3. Results for carbon tetrachloride, chloroform, and nitrate in the 
groundwater samples collected with the Geoprobe are displayed in Figures 2.7, 2.8, and 2.9, 
respectively. 
 The results of the 2005 investigation indicated that nitrate (Figure 2.9) and carbon 
tetrachloride (Figure 2.7) contamination occurs at concentrations above the respective MCLs 
throughout the investigation area (KDHE 2006a). The nitrate contamination is not related to 
CCC/USDA activities.  
 
 2.2.3.1  KDHE Conclusions 
 The KDHE (2006a) concluded the following: 
• A former co-op employee interviewed by KDHE (1988a) indicated that 
carbon tetrachloride was used at the co-op’s south elevator in the 1940s and 
1950s, as well as at the grain bins on the former CCC/USDA property.  
• Two potential source areas for carbon tetrachloride contamination were 
identified: the co-op south elevator and an area near the grain bin entrances on 
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the former CCC/USDA property (Figure 2.7 in this report; Figure 11 in 
KDHE [2006a]).  
• The co-op is the sole potentially responsible party for contamination resulting 
from operations on the eastern side of its facility, including the co-op’s south 
grain bins.  
• The co-op has had use and possession of the Powhattan site since at least 
1971.  
• The identification of EDB at MW-9 (near the eastern boundary of the co-op’s 
former south elevator area; Figure 2.2) but not at other locations indicates a 
separate source for the EDB contamination, possibly attributable to the use of 
chemical mixtures containing EDB at grain bins formerly located near MW-9.  
• The nitrate (Figure 2.9) and ammonia (Appendix A, Table A.3) contamination 
identified throughout the site appears to be attributable to handling and 
storage practices by the co-op. The KDHE observed an ammonia tank valve to 
be leaking during the investigation. Historical releases and spills are also 
believed to have contributed to the extensive nitrate and ammonia 
contamination.  
• Pumping of the Powhattan public water supply wells may have substantially 
influenced the hydraulic gradient near the site. These wells are not in service. 
 
 2.2.3.2  KDHE Recommendations 
 The KDHE (2006a) recommended the following: 
• Additional soil and groundwater sampling at the co-op’s south grain bins is 
necessary to fully delineate the downgradient extent of contamination from 
this source area.  
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• Additional soil and groundwater sampling is necessary near well KDHEP-1 
and boring SB-10 (on the former CCC/USDA property) to evaluate the 
potential for a soil source in that area and to determine the downgradient 
extent of the carbon tetrachloride plume. 
• Additional investigation may be necessary to fully identify the source for the 
EDB contamination. 
• A Comprehensive Investigation/Corrective Action Study needs to be 
conducted by the CCC/USDA to determine the extent of carbon tetrachloride 
contamination associated with past practices on the former CCC/USDA 
property. 
• The CCC/USDA should install additional monitoring wells west of Front 
Street to evaluate groundwater flow in this area. 
• Ag Partners Cooperative, Inc. (the current owner of the co-op facility), should 
enter into an agreement under the Voluntary Cleanup Program to determine 
the extent of nitrate, carbon tetrachloride, and EDB contamination resulting 
from historical operations at the co-op facilities, as well as to evaluate 
potential remedial options. 
 
2.3  Former CCC/USDA Facility Boundaries  
 The boundaries depicted for the former CCC/USDA facility in this document differ from 
the boundaries shown by the KDHE (2006a). Documentation for the present interpretation of the 
former CCC/USDA property boundaries is in Appendix C.  
 The KDHE indicated (KDHE 2006b) that the boundaries depicted in the referenced 
KDHE (2006a) report were based solely on the areal extent of the constructed bins shown in the 
1959 and 1966 aerial photographs (see Appendix C). Because the boundaries illustrated were not 
based on formal lease documentation, they are to be considered approximate.  
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FIGURE 2.1  Locations of former grain storage facilities and public water supply wells at Powhattan. 
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FIGURE 2.2  Locations of monitoring wells and public water supply wells at Powhattan. Source of 
photograph: USDA (1966). 
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FIGURE 2.3  Groundwater levels at Powhattan on September 13, 2005, with interpreted potentiometric 
surface. Source of photograph: USDA (1966). 
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FIGURE 2.4  Groundwater levels at Powhattan on February 24, 2006, with interpreted potentiometric 
surface. Source of photograph: USDA (1966). 
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FIGURE 2.5  Historical data for carbon tetrachloride in groundwater samples from monitoring wells and 
public water supply wells. Source of photograph: USDA (1966). 
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FIGURE 2.6  Locations investigated by the KDHE in 2005. Source of photograph: USDA (1966). 
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FIGURE 2.7  Carbon tetrachloride levels in groundwater samples collected by the KDHE in 2005. Source 
of photograph: USDA (1966). 
Powhattan, Kansas, Investigation Work Plan 
Version 01, 10/25/06 2-17 
 
E
. F
ro
n
t S
t.
C
e
n
te
r 
S
t.
E
a
s
t 
S
t.
4th St.
3rd St.
2nd St.
1st St.
Main  St.
W
e
s
t 
 S
t.
C
e
n
te
r 
 S
t.
C
o
m
m
e
rc
ia
l 
 S
t.
E
a
s
t 
 S
t.
W
. F
ront S
t.
W
. F
ro
n
t S
t.
E
. F
ro
n
t S
t.
Approximate
boundary of co-op
grain storage
building (built 2005)
Approximate boundary 
of north co-op grain 
storage area
Approximate
boundary of 
south co-op grain 
storage area
Approximate
boundary of 
former CCC/
USDA property
9.3
ND
ND
ND
8
81.1
ND
ND
41
17.8
35
12
1.6
1.6
SB10
SB16
SB12
SB13
SB09
SB01
SB02
SB22
SB18
SB08
SB07
SB03
SB04
SB05
Chloroform
concentration (µg/L)
Not detected
2005 KDHE groundwater
sample location
SB locations approximate, based
on GPS locations from KDHE.
ND
17.8
Feet
0 150 300
1966 Aerial
 
FIGURE 2.8  Chloroform levels in groundwater samples collected by the KDHE in 2005. Source of 
photograph: USDA (1966). 
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FIGURE 2.9  Nitrate levels in groundwater samples collected by the KDHE in 2005. Source of 
photograph: USDA (1966). 
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3  Proposed Investigation Activities 
 
3.1  Investigation Methods 
 The investigation at Powhattan will be conducted in accordance with procedures in the 
Master Work Plan (Argonne 2002), which provides details concerning investigation procedures 
at former CCC/USDA facilities in Kansas and has been approved by the KDHE. 
 Acquiring the data needed to meet the goals of this investigation will require the 
collection of groundwater level measurements, soil samples, and groundwater samples. The 
samples collected will be analyzed for organic and inorganic chemical compounds, as well as for 
lithologic and hydrogeologic properties. 
 Initial attempts to collect soil and groundwater samples will be made with the cone 
penetrometer (CPT). If refusal is encountered, alternate drilling methods — either hollow-stem 
auger or air rotary methods — will be implemented at selected locations. If alternate drilling 
methods must be used, the number of sampling points and locations will be modified as mutually 
agreed upon by the CCC/USDA and KDHE project managers. 
 Soil samples collected with the CPT will be taken at intervals of 5 ft or less, from the 
surface to the top of the semi-confined aquifer at approximately 55 ft BGL. Groundwater 
samples collected from the semi-confined aquifer with the CPT will be taken at 5-ft intervals 
from the top of the water-bearing unit to the top of bedrock. The CPT will also be used for 
electronic logging from ground surface to the top of bedrock. The analytical and electronic data 
are expected to provide information on the vertical and horizontal distribution of potential 
contaminants and to identify lithologic units. 
 After collection of the initial soil and groundwater data, the CPT may be used to install 
small-diameter piezometers at selected locations. The data collected during this phase of work 
will further delineate the vertical and horizontal extent of potential contaminant source areas 
associated with activities at the former CCC/USDA property and will establish additional 
sampling points for future monitoring. The number and location of monitoring points will be 
mutually agreed upon by the CCC/USDA and KDHE project managers prior to installation. 
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 Piezometers installed by using the direct-push capabilities of the CPT will be advanced to 
the top of bedrock. In accordance with KDHE regulations, well installation methods will include 
use of the CPT to advance a 4.25-in. borehole to a depth of 20 ft BGL. From 20 ft BGL to the 
base of the aquifer, a 3.25-in.-diameter hole will be driven to the desired depth. Soil and 
groundwater sampling may be conducted during piezometer installation activities. The need to 
collect soil and groundwater samples during this activity will be discussed with and mutually 
agreed upon by the CCC/USDA and KDHE project managers. When possible, soil samples will 
be collected by using a continuous-core barrel.  
 All piezometers installed with direct-push technology as part of this investigation will be 
cased with 1-in.-diameter, Schedule 40 polyvinyl chloride (PVC) with approximately 5–10 ft of 
0.010-in. slotted screen. Screen lengths and depths will be dictated by the aquifer thickness and 
the groundwater analytical data collected during the initial sampling. The KDHE project 
manager will be consulted before the exact screen depth intervals are determined.  
 Appropriate quantities of sand and grout will be used to complete each piezometer 
properly. A tremie pipe will be used to ensure that materials are placed properly in all annular 
spaces. Wells will be completed flush to the ground where necessary. All other piezometers will 
be completed above grade. Piezometer completions will be in accordance with KDHE 
regulations and with the procedures in the Master Work Plan (Argonne 2002). 
 Soil and groundwater samples will be collected in laboratory-approved containers and 
shipped overnight to the Applied Geosciences and Environmental Management (AGEM) 
Laboratory at Argonne. Before shipment, soil samples will be preserved on dry (carbon dioxide) 
ice, and groundwater samples will be preserved on regular (water) ice. At the AGEM 
Laboratory, the soil samples will be analyzed for carbon tetrachloride and chloroform by using a 
gas chromatograph-mass spectrometer, according to U.S. Environmental Protection Agency 
(EPA) Methods 5030B and 8260B (EPA 1998). Groundwater samples will be analyzed at the 
AGEM Laboratory for VOCs, including carbon tetrachloride and chloroform, according to EPA 
Method 524.2 (EPA 1995). In addition, selected groundwater samples will be analyzed for 
cations and anions at a certified reference laboratory, and hydrogeologic testing will be 
conducted on selected soil samples. Proposed tests include porosity, organic carbon content, dry 
bulk density, and grain size. 
The waste management plan for the work at Powhattan is in Appendix D. 
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 Argonne will develop a comprehensive report after field activities have been completed 
and the data have been received and evaluated. The report will include documentation and 
discussions of all field activities and analytical data. 
 
3.2  Investigation Goals and Phases of Work 
 The data collected during implementation of this work plan will be used to support 
recommendations for future actions, with the ultimate goal of assigning the Powhattan site No 
Further Action status, in accordance with the Intergovernmental Agreement between the KDHE 
and the Farm Service Agency of the USDA. The investigation goals will also include collecting 
adequate data to verify groundwater flow direction(s), to determine whether private or public 
water supply wells are influencing the flow direction, and to evaluate the potential contribution 
of the former CCC/USDA facility to the source of contamination. 
 Four phases of work are proposed to accomplish the investigation goals. Data collected 
during the earlier phases will be evaluated to determine whether subsequent phases are 
necessary. The KDHE project manager will be contacted during each phase and kept apprised of 
the results. Whether implementation of each phase of work is necessary will be discussed and 
mutually agreed upon by the CCC/USDA and KDHE project managers.  
 Proposed phases of work for the investigation at Powhattan are as follows: 
Phase 1: Collect data from existing wells to establish the current groundwater 
flow direction and contaminant levels. 
Phase 2: Determine the subsurface contaminant conditions on the former 
CCC/USDA property.  
Phase 3: If data indicate that contamination associated with the former 
CCC/USDA facility has migrated off the property, determine the 
horizontal and vertical extent of groundwater contamination 
associated with any potential source areas identified on the former 
CCC/USDA facility.  
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Phase 4: If data indicate that a source area exists on the former CCC/USDA 
facility and that additional delineation and monitoring of the 
contaminant plume is warranted, install piezometers to expand the 
existing monitoring network and augment data collected during 
Phase 2 and Phase 3. Whether implementation of this phase of work is 
necessary will be discussed and mutually agreed upon by the 
CCC/USDA and KDHE project managers. 
 
3.3  Investigation Strategy and Tasks 
 
Phase 1: Collect data from existing wells to establish the current groundwater 
flow direction and contaminant levels. 
• In September 2005, Argonne installed data loggers in all existing monitoring 
wells (KDHEP-1, KDHEP-2, KDHEP-3, MW-4, MW-5, MW-6, MW-7, 
MW-8, MW-9, and MW-10) at Powhattan to record water level data 
continuously. These data will be used to determine the groundwater flow 
direction.  
• The current configuration of the groundwater contaminant plume will be 
determined by collecting groundwater samples from the existing monitoring 
wells and from public water supply wells PWS 1 and PWS 2. 
• Groundwater samples and well usage data will be collected for selected 
private wells near or within the contaminant plume area. Information from 
previous KDHE reports, coupled with results of researching water utility bills 
and (if necessary) a door-to-door survey, will be used to locate the wells and 
determine their past and current use. Groundwater samples will be collected if 
appropriate. At a minimum, the following private wells will be researched 
(Figure A.1): 1-Abandoned, 2-Abandoned, 5-Deep Co-op, 6-Shallow Co-op, 
8-City well/old PWS, 9-Garage, Novich.  
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• Chemical analyses will be conducted on the groundwater samples collected 
from the existing monitoring wells and the public water supply wells. All 
measurements and groundwater sampling will be conducted in accordance 
with procedures in the Master Work Plan (Argonne 2002). 
 
Phase 2:  Determine the subsurface contaminant conditions on the former 
CCC/USDA property.  
The CPT will be used to collect soil and groundwater samples during this phase of 
the investigation (Figure 3.1). The proposed sample locations were determined 
from the interpretation of analytical data collected during KDHE’s 2005 
investigation (Figure 3.2). Samples will be collected according to procedures in 
the Master Work Plan (Argonne 2002). Activities will be as follows: 
• An initial borehole (TI01; Figure 3.1) will be advanced at the former 
CCC/USDA facility. Electronic data collected from this initial borehole will 
be used to define the site lithology. This boring will also demonstrate potential 
depth limitations of the CPT. After collection of electronic data, soil samples 
will be collected continuously to the top of the saturated zone at an offset 
location approximately 1–2 ft from the original location. Penetration will be 
discontinued if refusal is met or bedrock is encountered. Additional boreholes 
will be advanced at this location to collect groundwater samples for chemical 
analyses. Groundwater samples will be collected at 5-ft intervals from the top 
of the semi-confined aquifer to the top of bedrock. 
• Upon completion of the initial borehole (TI01), electronic data will be 
collected, along with soil and groundwater samples for lithologic evaluation 
and chemical analyses, from 12 additional locations (TI02–TI12 and TI-18; 
Figure 3.1). Subsequently, groundwater samples only will be collected from a 
maximum of 5 additional locations (TI13–TI17; Figure 3.1) at and near the 
former CCC/USDA facility. Figure 3.1 shows proposed locations TI01–TI18, 
as well as additional potential locations (unnumbered) for groundwater 
sampling farther from the former CCC/USDA grain storage operations. The 
exact number of boreholes necessary to accomplish the Phase 2 goal will be 
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determined as data are collected during field activities. Soil samples will be 
collected in boreholes TI02–TI12 and TI-18 at approximately 4-ft intervals to 
the top of the semi-confined aquifer at approximately 55 ft BGL. Groundwater 
samples will be collected in boreholes TI02–TI18 every 5 ft from the top of 
the semi-confined aquifer to the top of bedrock, provided that the aquifer 
yields enough water for sampling. 
• Five additional potential sampling points are proposed inside the grain storage 
building constructed by the co-op in 2005 on the former CCC/USDA 
property. Figure 3.1 shows the proposed locations inside the co-op building. 
These sampling points are strategically located to improve analytical coverage 
across the former CCC/USDA property and to determine whether soil source 
areas exist where former grain bins were once located. The proposed sampling 
is contingent on the co-op’s providing access to the building. The type of 
direct-push methods and equipment to be used will be determined on the basis 
of the physical limitations presented by operational requirements inside the 
building. Such limitations may be established by the co-op to minimize 
damage to the structure, as well as potential disruption to normal daily 
operations. The CCC/USDA will negotiate with the co-op for access and to 
minimize any negative effects resulting from this part of the investigation. 
• Data collected during Phase 2 will be used to determine the appropriate 
placement of up to two 1-in.-diameter piezometers west of the former 
CCC/USDA facility. The piezometers will be installed at locations agreed 
upon by the KDHE and CCC/USDA project managers. Piezometers will be 
installed to the top of bedrock by using the direct-push capabilities of the 
CPT. In accordance with KDHE regulations, well installation methods will 
include use of the CPT to advance a 4.25-in. borehole to a depth of 20 ft BGL. 
From 20 ft BGL to the base of the aquifer, a 3.25-in.-diameter hole will be 
driven to the desired depth. Completion of the piezometers will be in 
accordance with KDHE regulations. 
• Chemical analyses will be conducted on the soil and groundwater samples, 
and hydrogeologic testing and grain size analysis will be conducted on 
selected soil samples.  
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• As data are collected in the field, adjustments to the number of sampling 
points, sample locations, and sampling intervals may be necessary. The 
KDHE project manager will be contacted during field activities and kept 
apprised of results. Any proposed changes to the work plan will be discussed 
and mutually agreed upon by the CCC/USDA and KDHE project managers 
before the plan is modified. 
 
Phase 3: If data indicate that contamination associated with the former 
CCC/USDA facility has migrated off the property, determine the 
horizontal and vertical extent of groundwater contamination 
associated with any potential source areas identified on the former 
CCC/USDA facility.  
The CPT will be used to collect groundwater samples during this phase of the 
investigation (Figure 3.1). The proposed sample locations were determined from 
the interpretation of analytical data collected during KDHE’s 2005 investigation 
(Figure 3.2). Samples will be collected according to procedures in the Master 
Work Plan (Argonne 2002). Activities will be as follows: 
• Additional boreholes (Figure 3.1) may be advanced on properties adjacent to 
the former CCC/USDA facility. The potential locations are based on data 
collected during the KDHE investigation in August–November 2005 (KDHE 
2006a). The exact number and locations of boreholes will be determined after 
data are collected during Phase 2, in consultation with the CCC/USDA and 
KDHE project managers. 
• Electronic data and groundwater samples will be collected at each borehole 
location for chemical analyses. Soil samples will not be collected at these 
locations unless a source area is identified or suspected and authorization is 
obtained from the CCC/USDA and KDHE project managers. The exact 
number of boreholes necessary to accomplish the Phase 3 goal will be 
determined as data are collected during field activities. Groundwater samples 
will be collected every 5 ft from the top of the semi-confined aquifer to the 
top of bedrock, provided that the aquifer yields enough water for sampling. 
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• Chemical analyses will be conducted on the groundwater samples. The soil 
samples (if any are collected) will be subjected to chemical analyses, and 
selected samples will undergo hydrogeologic testing and grain size analysis.  
• As data are collected in the field, adjustments to the number of sample points, 
the sample locations and sampling intervals may be necessary. The KDHE 
project manager will be contacted during field activities and kept apprised of 
results. Any proposed changes to the work plan will be discussed and 
mutually agreed upon by the CCC/USDA and KDHE project managers before 
the plan is modified. 
Phase 4: If data indicate that a source area exists on the former CCC/USDA 
facility and that additional delineation and monitoring of the 
contaminant plume is warranted, install piezometers to expand the 
existing monitoring network and augment data collected during 
Phase 2 and Phase 3. Whether implementation of this phase of work is 
necessary will be discussed and mutually agreed upon by the 
CCC/USDA and KDHE project managers.  
After completion of Phases 1–3, additional small-diameter piezometers may be 
installed at selected locations. The data collected during this final phase will 
further delineate the contaminant plume associated with the former CCC/USDA 
property and will establish sampling points for future monitoring. Exact 
piezometer locations will be determined after data from Phases 1–3 are evaluated. 
The proposed number of additional piezometers and locations will be discussed 
with the CCC/USDA and KDHE project managers. The work will be conducted 
as follows: 
• Piezometers installed by using the direct-push capabilities of the CPT will be 
advanced to the top of bedrock. In accordance with KDHE regulations, well 
installation methods will include use of the CPT to advance a 4.25-in. 
borehole to a depth of 20 ft BGL. From 20 ft BGL to the base of the aquifer, a 
3.25-in.-diameter hole will be driven to the desired depth.  
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• Soil and groundwater sampling may be conducted during well installation 
activities. The need to collect samples will depend on the piezometer location 
and the proximity to potential source areas. If a conventional drill rig must be 
used, soil samples will be collected when possible by using a continuous-core 
barrel. If continuous coring is not successful, samples will be collected from 
cuttings as they reach the surface. At a minimum, a groundwater sample will 
be collected from each piezometer after it has been completed.  
• All piezometers installed with direct-push technology as part of this 
investigation will be cased with 1-in.-diameter, Schedule 40 PVC with a 
0.010-in. slotted screen. Casing centralizers will be used when necessary, and 
screen lengths and depths will be dictated by the aquifer thickness and 
groundwater analytical data collected during the initial sampling. The KDHE 
project manager will be consulted before the exact screen depth intervals are 
determined.  
• Appropriate quantities of sand and grout will be used to complete each 
piezometer properly. A tremie pipe will be used to ensure that materials are 
placed properly in all annular spaces. Piezometers will be completed flush to 
the ground where necessary. All other piezometers will be completed above 
grade. Piezometer completions will be in accordance with KDHE regulations 
and the procedures in the Master Work Plan (Argonne 2002). 
 
3.4  Sampling and Reporting Schedule  
 The proposed investigation is scheduled for fall 2006, pending successful negotiation of 
access. The CCC/USDA and Argonne will notify the KDHE a minimum of two weeks before 
field activities related to the proposed sampling program begin.  
 A report will be completed and submitted to the KDHE within 120 days after Argonne 
completes its quality review of the data. The report will follow the guidelines in Scope of Work 
(SOW) for a Comprehensive Investigation, established by KDHE Policy BER-RS-018 (KDHE 
2005b). Accordingly, the report will include, at a minimum, the following: 
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• A narrative of work conducted 
• Recommendations for further action(s) at this site, if warranted 
• Maps depicting sample locations, groundwater flow, and contaminant levels 
• Tables that include all analytical and field data 
• Laboratory analytical data reports 
• Field documentation 
• Quality assurance and quality control data 
 
3.5  Quality Assurance and Quality Control 
Procedures necessary to maintain the quality of data will be implemented during all 
phases of this investigation. Descriptions of the quality assurance and quality control methods 
are in Section 4 of the Master Work Plan (Argonne 2002). That document should be consulted 
for a more detailed narrative of these procedures. 
 
3.6  Health and Safety 
The general health and safety plan for use during this project, Section 3 of the Master 
Work Plan (Argonne 2002), addresses all anticipated safety issues for activities at the Powhattan 
site. Specific emergency information for Powhattan is given here. 
Powhattan has 911 service. All emergency calls, including police, fire, and ambulance 
calls, will be directed for an appropriate response from this number. Powhattan has no 
emergency medical facilities. A hospital with emergency medical facilities is in Hiawatha, 
Kansas. Driving directions and a map of the route to the hospital are in Figure 3.3. Additional 
emergency information is in Table 3.1. 
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An Argonne health-safety-environmental protection representative will visit the site 
during field activities to observe and monitor operations. 
 
3.7  Powhattan Contacts 
James C. Owens, Mayor 
428 West Main Street 
Powhattan, KS 66527 
785-474-7125 (office) 
785-474-3542 (home) 
Cathy J. Iverson, City Clerk 
428 West Main Street 
Powhattan, KS 66527 
785-474-7125 (office) 
785-742-9688 (home) 
Rural Water District No. 2 of Brown County 
110 Commercial Street 
Powhattan, KS 66527 
785-474-3407 
Powhattan Post Office 
302 Main Street 
Powhattan, KS 66527 
785-474-3537 
Debbie Parker, Brown County Clerk 
Brown County Courthouse 
601 Oregon Street 
Hiawatha, KS 66434 
785-742-2581 
Hours: 8 a.m. to 5 p.m., Monday–Friday 
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TABLE 3.1  Emergency information for the investigation at Powhattan, Kansas.a 
 
Resource 
 
 
Telephone No. 
 
Name 
   
All emergencies 911b Brown County, Kansas, Emergency Management 
   
Fire 785-474-3339 Powhattan Fire Department 
201 South Commercial 
Powhattan, Kansas 
   
Hospital 
(nonemergency) 
785-742-2131 Hiawatha Community Hospitalc 
300 Utah Street 
Hiawatha, Kansas 
   
Police (nonemergency) 785-742-7125 Brown County Sheriff’s Office 
706 Utah Street 
Hiawatha, Kansas 
   
Industrial hygiene 630-252-3310 Argonne — Industrial Hygiene 
   
Safety 630-252-2885 EVS Divisiond Field Safety Coordinator  
(Monte Brandner) 
 630-252-3924 EVS Divisiond Environment, Safety, and Health 
Coordinator (Dave Peterson) 
   
Security 630-252-5737 Argonne — Operations Security (workdays) 
 630-252-5731 (after hours and weekends) 
   
Poison control 800-248-0074 University of Kansas Medical Center 
   
Utilities survey 800-344-7233 
800-DIG-SAFE 
Kansas One Call, Wichita, Kansas 
 
a
 Post this table in the field operations base. 
 
b
 911 calls from cell phones can be routed to various 911 centers, depending on which tower picks up the 
call. Ask whether you have the Brown County, Kansas, 911 Center before you describe your 
problem. The call will be transferred if you have reached a different 911 center. 
 
c
 The route from Powhattan to the hospital is shown in Figure 3.3. 
 
d Environmental Science Division at Argonne National Laboratory. 
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FIGURE 3.1  Proposed and potential sampling points at Powhattan, Kansas. Source of photograph: 
USDA (1966). 
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Base map drafted with ESRI® ArcGIS
TM
 9.1; Isoconcentration contours hand edited by project geologist based upon site-specific knowledge 
using CorelDRAW® 10. 
 
FIGURE 3.2  Interpreted distribution of carbon tetrachloride in groundwater at Powhattan in November 
2005. Source:  KDHE (2006). 
Powhattan, Kansas, Investigation Work Plan 
Version 03, 02/01/07 3-15 
 
~6 mi.
~6 miles
Hiawatha Community Hospital
300 Utah St.
Hiawatha, KS 66434
(785) 742-2131
Drawing Not to Scale
•  Go West on Main St. in Powhattan toward Goldfinch Rd.
•  Turn right (north) onto Goldfinch Rd. and continue for ~6 mi.
•  Turn right (east) onto US-36 and continue for ~6 mi.
•  Turn left (north) onto US-73/US-159 and continue for ~1 mi. into Hiawatha.
•  Turn left (west) onto Utah St. for 2 blocks to Hospital (approximately 0.1 mi.).
Directions from Powhattan to Hiawatha Community Hospital in Hiawatha, Kansas
Estimated travel time: 26 minutes
Estimated distance: 13.5 miles
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FIGURE 3.3  Route to the Hiawatha Community Hospital from Powhattan, Kansas. 
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Well Construction Data and Results of 
Groundwater Sampling in Previous Investigations 
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FIGURE A.1  Locations of wells sampled previously in Powhattan, Kansas. 
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TABLE A.1  Construction summary for wells in Powhattan, Kansas. 
 
          
 
Elevation (ft AMSL) Depth (ft BGL) 
Well Name Well Owner Location 
 
Latitude 
(N) 
Longitude 
(W) 
Completion 
Date 
WWC-5 
Filed 
Casing 
Diam. (in.) 
Well 
Usea Well Type 
Surface 
1995–2004 
TOCb 
1995–2004 
Surface 
2006 
TOC 
2006 Total 
Screen 
Interval 
Filter 
Interval 
                 
Monitoring Wells                
                 
KDHEP-1 KDHE Across from Powhattan Café, 
N of former CCC/USDA facility 
39-45-42 95-37-57 03/15/88 Y 2 M Flush 1206.45 1206.26 1208.78 1208.67 65.1 55.1–65.1 52–65.1 
KDHEP-2 KDHE City park 39-45-45 95-37-59 03/30/88 Y 2 M Flush 1206.25 1206.56 1209.50 1209.15 68.1 58.1–68.1 56.1–68.1 
KDHEP-3 KDHE S edge of town, W of elevator, 
E of Commercial St. 
39-45-35 95-37-55 04/06/88 Y 2 M Aboveground 
to flush 
1200.40 1202.07 1204.82 1204.41 62 52–62 50–62 
MW-4 KDHE NE corner of Third St. and 
E Front St. 
39-45-46 95-37-57 08/22/94 Y 2 M Flush 1205.64 1205.35 1208.40 1207.99 64.7 54.7–64.7 52–64.7 
MW-5 KDHE N side of Third St., 80 ft W of 
Commercial St. 
39-45-46 95-38-03 08/24/94 Y 2 M Flush 1205.75 1205.39 1208.66 1208.32 68 58–68 56–68 
MW-6 KDHE 100 ft N of Main St. on E side 
of Center St. 
39-45-43 95-37-55 10/27/94 Y 4 M Flush 1204.56 1204.18 1206.76 1206.49 73 56–66 54–73 
MW-7 KDHE 200 ft S of old co-op grain bins 39-45-37 95-37-53 08/31/94 Y 2 M Aboveground 
to flush 
1202.19 1204.10 1204.39 1203.85 56 46–56 43.5–56 
MW-8 KDHE SE corner of Main St. and 
Commercial St. 
39-45-42 95-38-02 01/09/95 Y 4 M Flush 1208.80 1208.55 1211.36 1210.99 69 55–65 52.1–69 
MW-9 KDHE 150 ft S of Main St. on E side 
of co-op 
39-45-40 95-37-53 11/02/94 Y 4 M Aboveground 
to flush 
1202.23 1204.78 1204.23 1203.82 65 52–62 50–65 
MW-10 KDHE SW corner of Second St. and 
W Front St. 
39-45-38 95-37-57 11/02/94 Y 4 M Flush 1205.21 1204.94 1207.66 1207.31 69 56–66 52–69 
                 
Public Supply Wells                
                 
PWS 1 City    Unkc  Unk NIU      70   
PWS 2 City    Unk  Unk NIU      88   
                 
Private Wells                
                 
1d Abandoned 1      6 Aban   1201.45   23.3   
2 Abandoned 2      6 Aban   1205.393   34   
4 Beyer, Dennis      Unk NIU   Unk   Unk   
5 Co-op (deep) In basement of co-op     6 NIU      70.4   
6 Co-op (shallow) SE of co-op     10 Aban  1205.86 1205.86   31.1   
7 Chadwell, Mary Third St.     36 Lawn  1208.85 1209.51   47   
8 City (old PWS)      36 Aban   1209.22   44.1   
9 Garage      Unk NIU      Unk   
11 Methodist Church Behind parsonage     11 NIU   1199.63   29.1   
17 Samqua      6 NIU      Unk   
- Hobbs East Main Street.        1202.33 1202.88   13   
- Hossfeld Third St. and West St.     5 Lawn  1210.15 1206.87   98.6   
- Leishing 419 W. Third St.     10 Aban  1210.79 1210.79   31.6   
- Ludwig 214 S. West St.     12 Aban   1207.56   Unk   
- Novich 215 S. Commercial St.     Unk Lawn  Unk Unk   Unk   
 
a
  Well uses: Aban, abandoned; Lawn, lawn and garden; M, monitoring well; NIU, not in use; PWS, public water supply. 
b
 TOC, top of casing. 
c
 Unk, unkown. 
d
 KDHE sampling reference point (KDHE 1988b).  
 
Powhattan, Kansas, Investigation Work Plan 
Version 01, 10/25/06 A-4 
 
 
TABLE A.2  Analytical data summary for wells at Powhattan, Kansas. 
 
    
Depth 
  
Concentration (µg/L) 
 
 
Well 
Screen 
Interval 
(ft BGL)  
 
Sample 
Date 
to Water 
(ft below 
TOC) 
Nitrate 
as N 
(mg/L) 
 
Carbon 
Tetrachloride 
 
 
Chloroform 
 
Methylene 
Chloride 
 
1,2-Dibromoethane 
(EDB) 
 
 
Chloromethane 
 
1,1,1-
Trichloroethane 
 
 
Benzene 
 
 
Toluene 
 
 
Ethylbenzene 
 
Total 
Xylene 
                            
               
Monitoring Wells      
               
KDHEP-1 55.1–65.1 03/17/88 12.10 10.35 341 18.3 < 0.9 NAa < 5 < 0.7 < 0.5 5 < 0.7 0.6 
  05/09/88 10.75 NA 388 8.7 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
  05/20/94 6.85 NA 250 7.5 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  01/23/95 14.18 8.7 88 9.9 < 1 NA < 1 2 < 1 < 1 < 1 < 1 
  10/09/98 9.53 11.7 380 10 7.1 Bb NA < 0.8 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 15.22 8.09 180 29 < 12 < 2.5 < 4 < 2.5 < 10 < 10 < 10 NA 
  01/15/02 11.79 14.2 500 14 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 14.22 10.4 359 17.6 < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 11.33 11 420 15 < 1 < 1 < 1 NRc NR NR NR NR 
  11/03/05 12.80 14.6 469 18.5 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
               
KDHEP-2 58.1–68.1 04/06/88 12.70 16.8 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
  05/09/88 13.23 NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
  05/20/94 7.71 NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  01/23/95 16.02 12.9 < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  10/08/98 8.73 15.3 28 1.8 7.3 B NA 0.83 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 17.00 10.8 32 1.7 < 2.5 < 0.5 < 0.8 < 0.5 < 2 < 2 < 2 NA 
  01/15/02 12.52 14.9 63 4.1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 14.58 13.9 68.6 4.4 < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 11.27 15.7 78 4.9 < 1 < 1 < 1 NR NR NR NR NR 
  11/03/05 13.40 18.1 76.8 4.5 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
               
KDHEP-3 52–62 04/12/88 5.10 32.47 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
  05/09/88 6.55 NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
  05/20/94 4.39 NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  01/23/95 11.08 8.1 < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  10/07/98 5.24 26.8 < 1.2 < 0.5 6.8 B NA < 0.8 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 14.85 18 1.3 < 0.5 < 2.5 < 0.5 < 0.8 < 0.5 < 2 < 2 < 2 NA 
  01/15/02 10.26 23.5 1.4 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 13.57 19.2 5 0.48 Jd < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 9.60 22 7.8 < 1 < 1 < 1 < 1 NR NR NR NR NR 
  11/02/05 11.45 23.8 6.9 < 1 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
               
MW-4 54.7–64.7 01/23/95 15.45 31.7 3.7 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  10/08/98 9.01 15.2 4.6 < 0.5 4.3 B NA < 0.8 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 16.72 18.6 2.9 0.54 < 2.5 < 0.5 < 0.8 < 0.5 < 2 < 2 < 2 NA 
  01/15/02 12.73 21.7 2.9 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 14.32 20.6 2.9 0.45 J < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 11.19 16.8 2.7 < 1 < 1 < 1 < 1 NR NR NR NR NR 
  11/02/05 13.72 23.2 2.1 < 1 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
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TABLE A.2  (Cont.) 
 
    
Depth 
  
Concentration (µg/L) 
 
 
Well ID 
Screen 
Interval 
(ft BGL)  
 
Sample 
Date 
to Water 
(ft below 
TOC) 
Nitrate 
as N 
(mg/L) 
 
Carbon 
Tetrachloride 
 
 
Chloroform 
 
Methylene 
Chloride 
 
1,2-Dibromoethane 
(EDB) 
 
 
Chloromethane 
 
1,1,1-
Trichloroethane 
 
 
Benzene 
 
 
Toluene 
 
 
Ethylbenzene 
 
Total 
Xylene 
                            
               
Monitoring Wells (cont.)      
               
MW-5 58–68 01/23/95 17.54 26.3 < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  10/08/98 7.02 19.2 < 1.2 < 0.5 4.7 B NA < 0.8 < 0.5 < 2 < 2 < 2 9 
  04/25/00 16.03 15.3 < 1.2 < 0.5 < 2.5 < 0.5 < 0.8 < 0.5 < 2 < 2 < 2 NA 
  01/14/02 11.10 14.6 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 13.46 12.1 < 1 < 1 < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 8.83 13.2 < 1 < 1 < 1 < 1 < 1 NR NR NR NR NR 
  11/02/05 12.34 14.5 < 1 < 1 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
               
MW-6 56–66 01/23/95 11.18 19.1 < 1 < 1 < 1 NA < 1 < 1 4.4 < 1 < 1 < 1 
  10/08/98 6.72 16.4 < 1.2 < 0.5 3.2 B NA < 0.8 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 14.67 9.25 < 1.2 < 0.5 < 2.5 < 0.5 < 0.8 < 0.5 < 2 < 2 < 2 NA 
  01/14/02 10.83 9.96 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 12.56 12.1 < 1 < 1 < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 9.80 13.7 < 1 < 1 < 1 < 1 < 1 NR NR NR NR NR 
  11/02/05 11.00 15.3 < 1 < 1 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
               
MW-7 46–56 01/23/95 12.20 18.4 < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  10/09/98 2.87 52.1 < 1.2 < 0.5 7.0 B NA < 0.8 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 NSe NS NS NS NS NS NS NS NS NS NS NS 
  01/14/02 8.20 26.7 33 1.1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 11.91 15.3 73.5 2.2 < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 5.72 17 180 6.4 < 1 < 1 < 1 NR NR NR NR NR 
  11/03/05 8.82 16.5 153 5.6 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
               
MW-8 55–65 01/23/95 18.73 24.9 6 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  10/09/98 10.11 25.3 4.3 1.5 2.9 B NA < 0.8 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 18.61 27.8 2.8 0.75 < 2.5 < 0.5 < 0.8 < 0.5 < 2 < 2 < 2 NA 
  01/15/02 13.89 39 2.1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 16.03 33.6 1.6 0.52 J < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 13.70 32.9 1.6 < 1 < 1 < 1 < 1 NR NR NR NR NR 
  11/02/05 14.10 36.8 1.3 < 1 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
               
MW-9 52–62 01/23/95 12.30 9.9 < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  10/08/98 1.52 55.8 < 1.2 < 0.5 6.8 B NA < 0.8 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 12.18 49.8 < 1.2 < 0.5 < 2.5 3.3 < 0.8 < 0.5 < 2 < 2 < 2 NA 
  01/14/02 7.94 47.1 < 1 < 1 < 1 1.5 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 10.28 33.6 < 1 < 1 < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 6.06 32.7 < 1 < 1 < 1 < 1 < 1 NR NR NR NR NR 
  11/02/05 7.77 50.4 < 1 < 1 < 1 0.34 < 1 < 1 < 1 < 1 < 1 < 3 
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TABLE A.2  (Cont.) 
 
    
Depth 
  
Concentration (µg/L) 
 
 
Well ID 
Screen 
Interval 
(ft BGL)  
 
Sample 
Date 
to Water 
(ft below 
TOC) 
Nitrate 
as N 
(mg/L) 
 
Carbon 
Tetrachloride 
 
 
Chloroform 
 
Methylene 
Chloride 
 
1,2-Dibromoethane 
(EDB) 
 
 
Chloromethane 
 
1,1,1-
Trichloroethane 
 
 
Benzene 
 
 
Toluene 
 
 
Ethylbenzene 
 
Total 
Xylene 
                            
               
Monitoring Wells (cont.) 
               
MW-10 56–66 01/23/95 13.28 8.6 24 2.4 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
  10/09/98 5.25 6.57 38 7 3.4 B NA < 0.8 < 0.5 < 2 < 2 < 2 < 7 
  04/25/00 15.72 7.48 64 11 < 2.5 < 0.5 < 0.8 < 0.5 < 2 < 2 < 2 NA 
  01/15/02 11.27 10.4 58 9.4 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.3 
  05/18/04 13.83 5.5 65.3 10.1 < 2 < 2 < 1 < 1 < 1 < 1 < 1 < 1 
  06/07/05 10.67 5.76 54 8.4 < 1 < 1 < 1 NR NR NR NR NR 
  11/03/05 11.42 7.3 58.9 9.6 < 1 < 0.028 < 1 < 1 < 1 < 1 < 1 < 3 
               
               
Public Supply Wells 
               
PWS 1 Unknown 01/12/71  54 NA NA NA NA NA NA NA NA NA NA 
  03/07/73  87 NA NA NA NA NA NA NA NA NA NA 
  03/25/75  84 NA NA NA NA NA NA NA NA NA NA 
  03/28/77  85 NA NA NA NA NA NA NA NA NA NA 
  05/01/79  25 NA NA NA NA NA NA NA NA NA NA 
  09/09/86  25 4 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
  10/14/86  NA 2 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
  01/28/88  18.81 3.6 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
  05/09/88  NA 3.8 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
               
PWS 2 Unknown 08/31/70  69 NA NA NA NA NA NA NA NA NA NA 
  06/28/72  77 NA NA NA NA NA NA NA NA NA NA 
  07/06/76  100 NA NA NA NA NA NA NA NA NA NA 
  05/01/79  26 NA NA NA NA NA NA NA NA NA NA 
  09/09/86  19 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
  01/28/88  15.53 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
  05/09/88  NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
               
Private Wells 
               
1 (Abandoned 1)  01/28/88 3.10 0.34 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
2 (Abandoned 2)  01/28/88 6.90 0.24 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 0.7 < 0.7 < 0.6 
4 (Beyer)  01/29/88  1.07 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
5 (Co-op deep)  02/08/88 7.10 5.55 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 2.4 4.6 8.8 
  03/17/88  NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
  03/25/88  NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 0.5 < 0.5 < 0.7 < 0.6 
  05/20/94  NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
6 (Co-op shallow)  03/25/88 6.00 NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
  05/20/94  NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
7 (Chadwell)  02/08/88  NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.5 < 0.5 < 0.7 < 0.6 
  05/20/94 3.77 NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
8 (Old city well)  01/28/88 12.80 5.98 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.5 < 0.7 < 0.6 
9 (Garage)  01/28/88  NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
11 (Methodist Church)  01/28/88 3.10 0.13 < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
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TABLE A.2  (Cont.) 
 
    
Depth 
  
Concentration (µg/L) 
 
 
Well ID 
Screen 
Interval 
(ft BGL)  
 
Sample 
Date 
to Water 
(ft below 
TOC) 
Nitrate 
as N 
(mg/L) 
 
Carbon 
Tetrachloride 
 
 
Chloroform 
 
Methylene 
Chloride 
 
1,2-Dibromoethane 
(EDB) 
 
 
Chloromethane 
 
1,1,1-
Trichloroethane 
 
 
Benzene 
 
 
Toluene 
 
 
Ethylbenzene 
 
Total 
Xylene 
                            
               
Private Wells (cont.)               
               
17 (Samqua)  01/28/88  NA < 0.7 < 0.5 < 0.9 NA < 5 < 0.7 < 0.4 < 0.4 < 0.7 < 0.6 
Hobbs  05/20/94 1.84 NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
Hossfield  05/20/94 28.07 NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
Leishing  05/20/94 8.54 NA < 0.2 0.7 < 0.2 NA < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 
Ludwig  05/20/94 4.46 NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
Novich  05/20/94  NA < 1 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1 < 1 
 
a
 NA, sample not analyzed for this constituent. 
b
 Qualifier B indicates that the constituent was found in the laboratory method blank analyzed with the sample. 
c
 NR, result not reported in investigation reports on file. 
d
 Qualifier J indicates an estimated concentration below the method quantitation limit. 
e
 NS, well not sampled; could not be found during sampling event. 
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TABLE A.3  Analytical results for groundwater samples collected by the KDHE in November 2005 to 
determine contaminant sources.a 
 
   Concentration  
 
Concentration (µg/L) 
   (mg/L)   
Location 
Depth 
(ft BGL) 
Sample 
Date Nitrate Ammonia  
Carbon 
Tetrachloride Chloroform 
Mehylene 
Chloride EDB 
          
SB01 59–63 11/7/05 NAb NA  NDc (1.0) ND (1.0) ND (1.0) ND (0.01) 
SB02 57.4–61.4 11/8/05 21 0.18  ND (1.0) ND (1.0) ND (1.0) ND (0.02) 
SB03 56–60 11/8/05 28 < 0.1  ND (1.0) 1.6 ND (1.0) 0.03 
SB04 51.6–55.6 11/9/05 18 < 0.1  128 8.0 ND (1.0) ND (0.02) 
SB05 51–56 11/18/05 NA NA  400d 81.1 ND (5.0) ND (0.01) 
SB07 55–60 11/9/05 9.5 < 0.1  ND (1.0) ND (1.0) ND (1.0) ND (0.02) 
SB08 54.2–58.2 11/9/05 22 < 0.1  39.6 9.3 ND (1.0) ND (0.02) 
SB09 58.4–62.4 11/10/05 3.7 < 0.1  19.6 12 ND (1.0) ND (0.02) 
SB10 58.9–62.9 11/8/05 30 < 0.1  113 35 ND (1.0) ND (0.02) 
SB12 58.8–62.8 11/8/05 17 0.13  511 41 ND (20) ND (0.02) 
SB13 58.2–62.2 11/9/05 3.4 < 0.1  ND (1.0) ND (1.0) ND (1.0) ND (0.02) 
SB16 Unke 11/18/05 18 NA  65.5 17.8 ND (1.0) ND (0.01) 
SB18 52–57 11/17/05 42 NA  ND (1.0) ND (1.0) ND (1.0) 0.18 
SB22 55–60 11/18/05 36 NA  ND (1.0) 1.6 ND (1.0) 0.05 
          
 
a
 Samples analyzed in off-site laboratory. Source of data: KDHE (2006a). 
b
 NA, sample not analyzed for this constituent. 
c
 ND, contaminant not detected at the indicated method detection limit. 
d
 Carbon tetrachloride concentration might be biased high because of surrogate recovery at 131%. 
e
 Sampling interval unknown. Rods were pushed to 59 ft BGL, but temporary casing met refusal at 40 ft BGL. 
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TABLE B.1  Results of analyses of soil gas samples collected by Tracer Research Corporation on 
November 6, 1987.a 
  
 
Concentration (µg/L) 
Sample 
Location 
Depth (ft 
BGL) 
1,2-Dichloro- 
ethane 
 
Carbon 
Tetrachloride Chloroform 
Trichloro- 
ethylene Toluene 
Total 
Hydrocarbons 
        
        
SG01 4 0.1 0.0004 0.0004 0.002 < 0.03 < 0.03 
SG02 3 0.1 0.0004 < 0.0002 0.001 < 0.03 < 0.03 
SG03 4 0.4 0.0004 < 0.0002 0.004 0.2 2.0 
        
SG04 3 1.0 0.0003 0.001 0.02 < 0.03 < 0.03 
SG07 5 2.0 < 0.0002 < 0.0002 0.05 < 0.03 < 0.03 
SG08 4 0.1 0.0004 < 0.0002 0.001 < 0.03 < 0.03 
        
 
Source of data: Tracer (1988). 
 
 
TABLE B.2  Analytical results for soil samples collected by the KDHE in 
April 1988.a 
    
 
Concentration (µg/L) 
Sample 
Location 
 
Sample 
Number 
Sample 
Date 
Depth 
(ft BGL) 
Carbon 
Tetrachloride Chloroform 
      
      
Boring #1 B-1 4/5/88 4 < 0.7 < 0.5 
(Co-op south B-2 4/5/88 9 < 0.7 < 0.5 
elevator) B-3 4/5/88 15 < 0.7 < 0.5 
      
Boring #2 B-4 4/5/88 4 < 0.7 < 0.5 
(CCC/USDA 
area) 
B-5 4/5/88 9 < 0.7 < 0.5 
      
 
a
 Samples were analyzed for 31 purgeable organics; none were detected. Source of 
data: KDHE (1988b). 
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TABLE B.3  Results of headspace field screening of subsurface 
soil samples collected by GeoCore in 1994.a 
Location 
 
Depth (ft 
BGL) 
Reading 
(ppm)  Location 
Depth (ft 
BGL) 
Reading 
(ppm) 
       
       
MW-4 5–7 NDb  MW-7 5–7 ND 
 10–12 ND   10–12 ND 
 15–17 ND   15–17 ND 
 20–22 ND   20–22 ND 
 25–27 ND   25–27 ND 
 30–32 ND   30–32 ND 
 35–37 ND   35–37 ND 
 40–42 ND   40–42 ND 
 45–47 ND   45–47 ND 
 50–52 ND   50–52 0.4 
 55–57 ND   55–57 0.6 
 60–62 ND     
       
MW-5 5–7 ND  MW-8 5–7 ND 
 10–12 0.2   10–12 ND 
 15–17 0.3   15–17 ND 
 20–22 0.1   20–22 ND 
 25–27 0.2   25–27 ND 
 30–32 ND   30–32 ND 
 35–37 ND   35–37 ND 
 40–42 0.3   40–42 ND 
 45–47 0.2   45–47 ND 
 50–52 0.3   50–52 ND 
 55–57 ND     
 60–62 ND     
 65–66.3 ND     
       
SB-6 5–7 ND     
 10–12 0.6     
 15–17 1.1     
 20–22 ND     
 25–27 ND     
 30–32 ND     
 35–37 ND     
 40–42 ND     
 45–47 ND     
 50–52 ND     
 55–57 0.2     
 60–62 ND     
 65–67 ND     
       
 
a
 Analysis was with an organic vapor analyzer-flame ionization detector. 
Source of data: GeoCore (1996) 
 
b
 ND, not detected. 
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TABLE B.4  Analytical results for soil samples collected by the KDHE in 2005 to identify contaminant 
sources.a 
 
   
 
Concentration (µg/kg)  
 
 
   
 
Carbon      Concentration (mg/kg) 
   Tetrachloride  Chloroform    
Sample 
Location 
Depth 
(ft BGL) 
Sample 
Date Field Off-site  Field Off-site 
EDB 
Off-site  
Nitrate 
Off-site 
Ammonia 
Off-site 
                      
            
Slambar-1 0.5 8/19/05 ND (2) – b  NDc (2) – –  16 0.5 
Slambar-2 0.5 8/19/05 ND (2) –  ND (2) – –  60 1.7 
Slambar-3 0.5 8/19/05 ND (2) –  ND (2) – –  190 2.7 
Slambar-4 0.5 8/19/05 ND (2) –  ND (2) – –  34 0.4 
Slambar-5 0.5 8/19/05 ND (2) –  ND (2) – –  4.0 5.9 
Slambar-6 0.5 8/19/05 ND (2) –  ND (2) – –  8.6 7.9 
            
P-2 Surface 11/2/05 – –  – – –  1100 370 
P-2 0.7 11/1/05 – –  – – –  440 32 
P-2 2 11/1/05 – –  – – –  260 2.1 
P-3 2–4 11/1/05 ND (5) –  ND (5) – –  – – 
P-4 2–4 11/1/05 ND (5) –  ND (5) – –  – – 
P-5 2–4 11/1/05 ND (5) –  ND (5) – –  – – 
P-6 2–4 11/1/05 ND (5) –  ND (5) – –  – – 
P-9 0.7 11/1/05 – –  – – –  36 12 
P-10 0.7 11/1/05 – –  – – –  25 1.5 
P-11 0.7 11/1/05 – –  – – –  10 1.3 
P-15 2–4 11/1/05 ND (5) –  ND (5) – –  – – 
P-17 Surface 11/2/05        3.9 0.8 
P-18 Surface 11/2/05        5.6 2.9 
P-19 Surface 11/2/05 – –  – – –  1.6 2 
            
SB-01 2–4 11/7/05 ND (5) –  ND (5) – –  – – 
SB-01 6–8 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-01 10–12 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-02 2–4 11/7/05 ND (5) –  ND (5) – –  – – 
SB-02 6–8 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-02 10–12 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-03 2–4 11/7/05 ND (5) –  ND (5) – –  – – 
SB-03 6–8 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-03 10–12 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-04 2–4 11/8/05 ND (5) –  ND (5) – –  – – 
SB-04 6–8 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-04 10–12 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-05 2–4 11/8/05 ND (5) –  ND (5) – –  17 0.6 
SB-05 6–8 11/8/05 ND (5) ND (5)  2.1 Jd ND (5) ND (2)  10 2.5 
SB-05 10–12 11/8/05 ND (5) ND (5)  2.2 J ND (5) ND (2)  6.9 0.93 
SB-06 2–4 11/8/05 ND (5) –  ND (5) – –  – – 
SB-06 6–8 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-06 10–12 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-07 2–4 11/7/05 ND (5) –  ND (5) – –  – – 
SB-07 6–8 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-07 10–12 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-10 2–4 11/7/05 2.3 J ND (5)  1.7 J ND (5) ND (2)  – – 
SB-10 6–8 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-10 10–12 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-12 2–4 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  8.9 0.5 
SB-12 6–8 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
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TABLE B.4  (Cont.) 
 
   
 
Concentration (µg/kg) 
 
 
 
   
 
Carbon      Concentration (mg/kg) 
   Tetrachloride  Chloroform    
Sample 
Location 
Depth 
(ft BGL) 
Sample 
Date Field Off-site  Field Off-site 
EDB 
Off-site  
Nitrate 
Off-site 
Ammonia 
Off-site 
                      
            
SB-12 10–12 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  49 ND (0.1) 
SB-13 2–4 11/8/05 ND (5) –  ND (5) – –  – – 
SB-13 6–8 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  95 0.8 
SB-13 10–12 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-14 2–4 11/9/05 ND (5) –  ND (5) – –  – – 
SB-14 6–8 11/9/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-14 10–12 11/9/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  – – 
SB-15 2–4 11/9/05 ND (5) –  ND (5) – –  23 0.54 
SB-15 6–8 11/9/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  25 0.22 
SB-15 10–12 11/9/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  19 ND (0.1) 
SB-16 2–4 11/7/05 ND (5) –  ND (5) – –  170 0.51 
SB-16 6–8 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  1.2 1.6 
SB-16 10–12 11/7/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  3 ND (0.1) 
SB-17 0.7 11/9/05 – –  – – –  23 ND (0.1) 
SB-17 2–2.5 11/9/05 – –  – – –  260 0.27 
SB-17 2–4 11/8/05 ND (5) –  ND (5) – –  – – 
SB-17 3.5–4 11/8/05 – –  – – –  50 ND (0.1) 
SB-17 6–8 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  52 49 
SB-17 10–12 11/9/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  18 ND (0.1) 
SB-18 2 11/9/05 – –  – – –  29 ND (0.1) 
SB-18 2–4 11/8/05 ND (5) –  ND (5) – –  95 ND (0.1) 
SB-18 6–8 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  24 0.17 
SB-18 10–12 11/8/05 ND (5) ND (5)  ND (5) ND (5) ND (2)  20 ND (0.1) 
SB-20 0.5–1 11/9/05 ND (5) –  ND (5) – –  – – 
SB-20 1.5–2 11/9/05 ND (5) –  ND (5) – –  – – 
SB-20 2–2.5 11/9/05 – –  – – –  20 0.15 
SB-21 0.5–1 11/9/05 ND (5) –  ND (5) – –  20 1.1 
SB-21 1.5–2 11/9/05 ND (5) –  ND (5) – –  25 ND (0.1) 
            
 
a
 Source of data: KDHE (2006a). 
b
 Sample not submitted for off-site analysis. 
c
 ND, contaminant not detected at the indicated method detection limit. 
d
 Qualifier J indicates an estimated concentration below the method quantitation limit of 5 µg/kg.  
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TABLE C.1  Timeline of records related to the location of the former CCC/USDA grain storage facility and private grain storage operations in 
Powhattan, Kansas.a 
     
     
Document Document No. of   
Date Identity Pages Document Description Relevance to Property Boundaries 
     
     
6/12/1862 Land grant from 
U.S. government to 
Union Pacific Railroad 
Company 
11 Sale of 123,832 acres by Kickapoo Indian tribe to the 
Central Branch of the Union Pacific Railroad Company. 
Land grant, authorized by President U.S. Grant, covers 
numerous townships, ranges, and sections, including all of 
Section 28 in Township 3 South, Range 16 East, 
containing 640 acres. 
Section 28 is the location of Powhattan. 
     
10/10/1877 Sale of property by 
railroad to David Bender 
1 Sale of 160 acres in the southwest quarter of Section 28, 
T 3 S, R 16 E, to David Bender by the Union Pacific 
Railroad Company. The location of the property is not 
described in detail, but the 200-ft railroad right-of-way 
existing in 1877 is exempted from the sale. 
The southwest quarter of Section 28 contains the 
southern portion of the city of Powhattan and is 
the future location of the CCC/USDA grain 
storage facility and the co-op. 
     
8/20/1886 Sale of property by 
S.A. Holcomb to 
railroad 
3 Sale of property along the planned route of the Chicago, 
Kansas, and Nebraska Railway Company for construction 
of a railroad. Includes a strip of land 100 ft wide (50 ft on 
either side of the centerline of the planned railroad) in the 
southwest quarter of Section 28 of T 3 S, R 16 E. 
Expands the railroad right-of-way from 200 ft to 
300 ft, 150 ft on either side of the track.  
     
8/21/1886 Sale of property by 
Martin Bender to 
railroad 
1 Sale of property along the planned route of the Chicago, 
Kansas, and Nebraska Railway Company for construction 
of a railroad. Includes a strip of land 100 ft wide (50 ft on 
either side of the centerline of the planned railroad) in an 
unknown parcel.  
The document is incomplete, and the location of 
the property is not specified. May be associated 
with the 1877 sale by David Bender. 
     
12/10/1890 Kansas online business 
entity search 
1 The Brown County Cooperative Association was 
incorporated on December 10, 1890 (Kansas Secretary of 
State 2006). 
Beginning date for Brown County Cooperative 
Association. 
     
1891 1891 railroad 
publication 
3 S.A. Holcomb is identified as a grain dealer or shipper in 
Powhattan (Mardos 2006). 
Beginning date for grain shipment via rail from 
Powhattan. 
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TABLE C.1  (Cont.) 
     
     
Document Document No. of   
Date Identity Pages Document Description Relevance to Property Boundaries 
          
     
9/15/1949 Lease between railroad 
and CCC/USDA 
predecessor 
3 Lease of property along railroad right-of-way to Brown 
County Agricultural Conservation Association, predecessor 
to the CCC/USDA. Lease begins at bottom of first page, 
with property described on second page. No subsequent 
leases and no termination agreement are on file with the 
Brown County Register of Deeds. 
The former CCC/USDA property is located in the 
southwest quarter of Section 28, west of the 
former railroad. Parcel is 950 ft x 138 ft x 950 ft x 
138 ft, or 3 acres. 
     
7/13/1954 Aerial photo 1 1954 aerial photo from KDHE files (KDHE 2006a). Photo shows a total of 28 grain storage structures 
on the former CCC/USDA facility west of the 
railroad (24 rectangular structures and 4 circular 
bins).  
     
6/13/1959 Aerial photo 1 1959 aerial photo obtained by CCC/USDA. Photo ID YY-
2W-120. 
Photo shows a total of 43 grain storage structures 
on the former CCC/USDA facility west of the 
railroad (24 rectangular structures and 19 circular 
bins). A Quonset hut and 5 large circular bins that 
did not appear in the 1954 photo are now visible 
east of the railroad on co-op property. 
     
9/8/1966 Aerial photo 1 1966 aerial photo obtained by CCC/USDA. Photo ID YY-
1GG-63. 
Photo shows the 43 CCC/USDA grain storage 
structures also visible in the 6/13/1959 photo. 
     
1/6/1967 Abandonment of 
railroad line in Brown 
and Nemaha Counties 
(except through 
Powhattan) 
2 Abandonment of railway line in Brown and Nemaha 
Counties by the Chicago, Rock Island, and Pacific Railroad 
Company, successor to the Chicago, Rock Island, and 
Pacific Railway and the Chicago, Kansas, and Nebraska 
Railway Company. Land abandoned includes the railroad 
right-of-way in the southwest quarter of the southeast 
quarter of Section 28 and the northern half of the 
northwest quarter of Section 28.  
The railroad does not abandon the right-of-way 
through Powhattan, but retains ownership. On that 
right-or-way, the former CCC/USDA facility has 
operated east of the railroad, and the co-op has 
operated northern and southern facilities west of 
the railroad.  
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TABLE C.1  (Cont.) 
     
     
Document Document No. of   
Date Identity Pages Document Description Relevance to Property Boundaries 
          
     
8/18/1971 Co-op promissory note – The Brown County Cooperative Association gives a 
promissory note for $500,000 to the Wichita Bank for 
Cooperatives to secure purchase of property in Powhattan 
and Hiawatha. 
See the agreement dated 4/21/1972. 
     
2/25/1972 Quitclaim deed between 
railroad and co-op 
3 Chicago, Rock Island, and Pacific Railroad Company sells 
a portion of its depot grounds in Powhattan to the Brown 
County Cooperative Association. Property located in the 
western half of Section 28 is described in feet from the 
center point of the section. Only land is specified, at a 
value of $2,725. 
Concerns co-op property east of the former 
railroad tracks: 1,110 ft x 200 ft x 1,110 ft x 200 ft, 
or 5.1 acres. The 4/1/1986 quitclaim deed 
indicates that, notwithstanding this transaction on 
2/25/1972, the railroad continued to be assessed 
taxes for the value of the property. 
     
4/21/1972 Real estate mortgage 
and chattel security 
agreement by co-op 
5 Real estate mortgage and chattel security agreement 
between the Brown County Cooperative Association and 
the Wichita Bank for Cooperatives for $500,000. Property 
used to secure the loan includes land and associated grain 
storage facilities along the railroad right-of-way in 
Powhattan and Hiawatha. The agreement lists the land, as 
well as equipment and buildings on the properties. 
Co-op property in Powhattan includes land 
(1,110 ft x 200 ft x 1,110 ft x 200 ft, or 5.1 acres) 
east of the former railroad. Property also includes 
feed mill equipment, elevator equipment, 
equipment in the Quonset, office equipment, and 
bulk fertilizer plant. 
     
7/16/1972 Aerial photo 1 1972 aerial photo obtained by CCC/USDA. Photo ID 
20013-172-40C. 
Only two circular bins remain on the former 
CCC/USDA property west of the railroad. A 
wooden elevator is visible on co-op property east 
of the railroad and north of the Quonset hut.  
     
10/18/1974 Quitclaim deed between 
railroad and Mary 
Chadwell 
5 Sale of a portion of the depot grounds to Mary Chadwell by 
the railroad. Property sold includes a portion of the depot 
grounds in the northwest quarter of Section 28 west of the 
former railroad. 
Parcel lies north of the former CCC/USDA facility 
and west of the former railroad (150 ft x 575 ft x 
170 ft x 500 ft, or 1.85 acres). The 4/1/1986 
quitclaim deed indicates that, notwithstanding this 
transaction on 10/18/1974, the railroad continued 
to be assessed taxes for the value of the property. 
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TABLE C.1  (Cont.) 
     
     
Document Document No. of   
Date Identity Pages Document Description Relevance to Property Boundaries 
          
     
5/25/1976 Powhattan sewer 
easement 
3 Indenture between the Chicago, Rock Island, and Pacific 
Railroad Company and the city of Powhattan to provide an 
easement through the railroad right-of-way for installation 
of a sewer line. 
Although much of the right-of-way through Brown 
and Nemaha Counties had been abandoned 
(1/6/1967 document), the railroad retained its 
right-of way through Powhattan. 
     
9/9/1981 Aerial photo 1 1981 aerial photo obtained by CCC/USDA. Photo ID 
20013-181-104C. 
No grain storage structures remain on the former 
CCC/USDA property. The easternmost portion of 
the former CCC/USDA property is being used for 
equipment storage, including drums and portable 
fertilizer tanks. No longer visible is the wooden 
elevator formerly located on co-op property east 
of the former railroad and north of the Quonset. 
     
1/11/1984 Real estate mortgage 
and chattel security 
agreement by co-op 
4 Real estate mortgage and chattel security agreement 
between the Brown County Cooperative Association and 
the Wichita Bank for Cooperatives shows payment of 
$275,000 on 5/12/1982, with $0 outstanding balance on 
the loan. Property used to secure the loan includes land 
and associated grain storage facilities along railroad right-
of-way in Powhattan and Hiawatha. The agreement lists 
the land, equipment, and buildings on the properties. 
Property in Powhattan includes land (1,110 ft x 
200 ft x 1,110 ft x 200 ft, or 5.1 acres) east of the 
former railroad. Property also includes the feed 
mill equipment, elevator equipment, equipment in 
the Quonset, office equipment, and bulk fertilizer 
plant. 
     
4/1/1986 Quitclaim deed between 
railroad and Dirt and 
Gravel, Inc. 
6 Railroad right-of-way through many sections (except for 
parcels already conveyed) is sold by the railroad to Dirt 
and Gravel, Inc. Parcels on the right-of-way through 
Powhattan already conveyed include (1) the co-op 
property east of the railroad (200 ft x 1,110 ft, or 5.1 acre) 
conveyed on 2/25/1972; (2) the Chadwell property west of 
the railroad and north of the former CCC/USDA facility 
(170 ft x 500 ft x 150 ft x 575 ft, or 1.85 acre) conveyed on 
10/18/1974; and (3) an undocumented 6.83 acres located 
in the northwest quarter and the southwest quarter of 
Section 28.  
The undocumented 6.83-acre property is the 
remaining railroad right-of-way through 
Powhattan; it would include the former 
CCC/USDA property (see the 8/19/1986 and 
12/5/1986 documents) and probably the parcel 
south of the Chadwell property (west of the 
railroad), as well as parcels north and south of the 
co-op (east of the railroad). The quitclaim deed 
shows that the railroad continued to be taxed for 
the value of the property after the 2/25/1972 
transfer to the co-op and the 10/18/1974 transfer 
to Chadwell. 
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TABLE C.1  (Cont.) 
     
     
Document Document No. of   
Date Identity Pages Document Description Relevance to Property Boundaries 
          
     
8/19/1986 Deed between Dirt and 
Gravel, Inc., and co-op 
2 Property west of the portion of the depot grounds that was 
sold to the co-op by the railroad on 2/25/1972 is now sold 
to the Brown County Farmers Co-op [sic] by Dirt and 
Gravel.  
Property measures 625 ft x 100 ft x 675 ft x 110 ft, 
or 1.49 acres. The tract includes the northern 
portion of the former CCC/USDA property, which 
contained the grain structures visible in the 1966 
aerial photograph. 
     
12/5/1986 Quitclaim deed between 
Dirt and Gravel, Inc., 
and co-op 
1 An additional parcel of the former railroad depot grounds is 
sold to the Brown County Co-op [sic] by Dirt and Gravel, 
Inc. 
Property measures 465 ft x 340 ft x 320 ft x 300 ft. 
The tract includes the southern portion of the 
former CCC/USDA property, which did not contain 
grain structures, as well as property east of the 
former railroad. 
     
2/29/1988 Kneisel interview with 
KDHE 
2 Interview of Ralph Kneisel, long-term employee of the 
co-op, by KDHE personnel (KDHE 1988a). 
The government storage area (the former 
CCC/USDA facility) consisted of approximately 30 
bins that were constructed in 1949 and torn down 
in approximately 1966. The south elevator (on 
co-op property) was made of wood and was 
constructed in 1898 and torn down in 1978. 
     
10/7/1991 Aerial photo 1 1991 aerial photo obtained by CCC/USDA. Photo ID 
NAPP-4229-17A. 
The former CCC/USDA property is being used for 
temporary storage. 
     
1/29/1997 FSA survey 5 The Brown County Farm Service Agency prepared the 
Former CCC Grain Bin Storage Facilities Survey form at 
the request of CCC/USDA to identify former grain storage 
operations. The “type of structure” is entered as “4 wood 
bins with wood floor,” plus “4 aluminum bins and 21 steel 
bins with tin floors” (a total of 29 structures). However, the 
number of bins (including Quonset huts) is entered as 49, 
a number inconsistent with both the description and other 
observations.  
The description of 29 structures on the FSA form 
is consistent with the Kneisel statement (KDHE 
1988a) that approximately 30 structures were on 
the former CCC/USDA property. However, the 
total of 49 structures entered on the FSA form 
cannot be correct; at most, 43 structures are 
shown on former CCC/USDA property west of the 
railroad (1959 and 1966 aerial photos).  
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TABLE C.1  (Cont.) 
     
     
Document Document No. of   
Date Identity Pages Document Description Relevance to Property Boundaries 
          
     
10/26/1999 Certificate of 
amendment to articles 
of incorporation 
4 The name of the Brown County Cooperative Association is 
changed to Ag Partners Cooperative, Inc. 
The registered office of the association (capital 
stock valued at $8,000,000) is in Hiawatha, 
Kansas. 
     
2/21/2002 Aerial photo 1 2002 aerial photo obtained by CCC/USDA. Photo ID 
NAPP-12865-150A. 
The former CCC/USDA property is being used for 
temporary storage. 
     
 
a
 Reproduced documents follow table.  
Powhattan, Kansas, Investigation Work Plan 
Version 02, 10/27/06 C-8 
Transaction
date 2-25-72
Transaction
date 12-5-86
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Approximate boundary
of co-op grain storage
building (built 2005)
Approximate boundary
of former CCC/USDA
property. 
Transaction date 9-18-49.
1966 Aerial Photo
Transaction
date 8-19-86
0 125 250
feet
 
FIGURE C.1  Former CCC/USDA facility and historic leases at Powhattan. 
 
















1891 GRAIN DEALERS AND SHIPPERS GAZETTEER — CHICAGO, ROCK ISLAND, AND PACIFIC 
RAILROAD, PART 2a 
 
 
CITY, STATE DEALER/SHIPPER 
  
ILLINOIS  
MINERAL, ILL. Dewey, W. W. & Co. 
MINOOKA, ILL. Knapp, A. K. 
MOKENA, ILL. Knapp, A. K. 
MORRIS, ILL. Hall, W. N. 
NEW LENNOX, ILL. Hilton, S. H. 
OTTAWA, ILL. Gilbert, H. S. 
Penny, G. E. 
Sheeler, J. N. 
So. Ottawa El. Co. 
PEORIA, ILL. Advance El. Co. 
Central City El. Co. 
Iowa El. Co. 
Mills Bros. 
P & P. U. El. Co. 
Phode, Jno. 
Standard Malt & Grain Co.
Union El. Co. 
Walker, G. N. & Co. 
PERU, ILL. Bowers, Peter 
PUTNAM, ILL. Carroll, R. 
ROME, ILL. Croctor, A. S. 
SENECA, ILL. Graves & Johnson 
Hogan & Nelson 
SHEFFIELD, ILL. Williams, B. F. 
SOUTH CHICAGO, ILL. Deasy, W. J. & Co. 
Fiske, Thomas & Co. 
Kendall, E. E. 
Peterman, J. P. 
Willing, A. J. & Co. 
SPARLAND, ILL. Riddell, Wm. 
TISKILWA, ILL. Sheldon, A. H. 
UNDERWOOD, ILL. Counselman, C. & Co. 
Dillin, C. D. 
UTICA, ILL. Corbin, J. H. 
Gilbert, H. S. 
Pulsifer, E. F. 
WYANET, ILL. Meetler, H. H. 
  
INDIAN TERRITORY  
MINCO, I. TER. Morris, Wm. 
UNION CITY, I. TER. (P. O. Union, I. Ter.) 
Ladd, T. C. 
Phirps, W. C. 
  
IOWA  
MENLO, IA. Counselman, C. & Co. 
Curtis, W. H. 
Sanborn, M. J. 
Wells, Ben 
METZ, IA. Newton El. Co. 
MINBURN, IA. Crawford, Mat. 
Gribben, M. W. 
MINDEN, IA. Blumer, S. 
Dow, J. L. & Co. 
Ehlers, P. 
MITCHELLVILLE, IA. Counselman, C. & Co. 
Miller, Peter 
MONROE, IA. Elevator Co. 
Murray, Thos. & Co. 
 
 
CITY, STATE DEALER/SHIPPER 
  
IOWA (cont.)  
MONTEITH, IA. Counselman, C. & Co. 
Reed, H. T. 
MOORLAND, IA. Chase, L. M. 
Pollock, S. M. 
MOSCOW, IA. Schafnit, G. F. 
Walker & Co. 
MOSSVILLE, IA. Cochran, M. 
Hoyt, F. 
MT. ZION, IA. Baker Bros. 
MUSCATINE, IA. Block, W. G. 
Muscatine Oatmeal Mill & 
Elevator Co. 
NEOLA, IA. Counselman, C. & Co. 
Dillin, C. D. 
Remington Bros. 
NEWTON, IA. Counselman, C. & Co. 
Newton El. Co. 
NOBLETON, IA. (P. O. Mitchellville, Ia.) 
Tower & Ladd 
OAKLAND, IA. (Pottawottamie Co.) 
Freeman, L. E. 
Hancock, Hodgson & Co. 
South Branch El. Co. 
OSKALOOSA, IA. Sheak, J. H. 
OTLEY, IA. Hendershot, I. B. 
OTTUMWA, IA. Baker, N. 
Jones & Buchanan 
OXFORD, IA. Counselman, C. & Co. 
Hill, J. F. 
Linebarger, L. & H. 
McCleery, H. 
Wolfe & Mavin 
PATON, IA. Counselman, C. & Co. 
Cowan, J. T. 
PATTERSON, IA. (Madison Co.) 
Pattison, Alex 
PELLA, IA. Clark, G. T. 
Edmond, T. J. 
Huber, D. S. 
Vanderzyl Bros. 
PERRY, IA. Breed, Allen 
Heaton, George 
PLEASANT PLAIN, IA. Crumly, A. L. 
PLOVER, IA. Charlton, C. H. 
Counselman, C. & Co. 
PRAIRIE CITY, IA. Gill, J. R. & Son 
Norris, B. F. 
REASNOR, IA. Counselman, C. & Co. 
Wilson, W. O. & Co. 
RIPPEY, IA. Leake, W. J. 
ROLFE, IA. Wiswell, E. R. 
ROSE HILL, IA. France, H. C. & Co. 
RUTHVEN, IA. Alger, Perry 
Helgen & Co. 
SAND PRAIRIE, IA. (P. O. Vincennes, Ia.) 
Allen, D. R. 
SELMA, IA. Pepper, J. S. 
SEYMOUR, IA. Keller, A. H. 
SHELBY, IA. (Shelby Co.) 
Abbott & Cooper 
Dow, Josiah & Co. 
Stockdale & Deitz 
 
CITY, STATE DEALER/SHIPPER 
  
IOWA (cont.)  
SIGOURNEY, IA. First National Bank 
Ridale, L. P. 
SOUTH AMANA, IA. Amana Society 
SPRING HILL, IA. Mott, L. 
STOCKTON, IA. Highley & Bierkamp 
STUART, IA. Lawbaugh, H. 
Stuart, Mrs. L. G. 
TARA, IA. Counselman, C. & Co. 
TIFFIN, IA. Wolfe, Wm. 
UNIONVILLE, IA. Barnett & Vermillion 
VAN METER, IA. Mott, L. 
VICTOR, IA. Counselman, C. & Co. 
Patrick & Hunt 
Simpson, Jas. 
VINCENT, IA. (P. O. Washington, Ia.) 
Conway, Jas. R. 
WALCOTT, IA. (P. O. Wolcott, Ia.) 
Stockdale & Dietz 
Werner, A. 
WALNUT, IA. Counselman, C. & Co. 
Grantz, Gloe & Ott 
Negley & Wilson 
Spangler & Schofield 
WASHINGTON, IA. Blair, E. 
Hale, A. C. 
WAUKEE, IA. Center & Morris 
Cline & Moore 
Morrison, M. E. 
Smith, Spencer 
WEST CHESTER, IA. Bleroyne, J. 
Porter, M. 
WEST LIBERTY, IA. Evans, P. R. 
Harrison, E. E. 
Walker & Co. 
WESTON, IA. Dillin, C. D. 
Farmers' Co-Operation 
Ass'n. 
Lee, J. C. 
WILTON, IA. (P. O. Wilton Junction, Ia.) 
Johnson Bros. 
WINTERSET, IA. Dow & Sandham 
Mickelwait & Young 
WIOTA, IA. Coats & Hatton 
Counselman, C. & co. 
McWaid, J. A. 
Young, R. T. 
  
KANSAS  
MEADE, KAN. Ferguson & Martin 
Graves, J. R. 
Hassett, Jno. & Co. 
Twist, E. A. 
Williams, E. W. 
MEDORA, KAN. McEiroy, J. C. 
Poulton, Wm. 
MINEOLA, KAN. (Clark Co.) 
Easton & Williams 
MONTROSE, KAN. (Jewell Co.) 
Jacobson, J. 
Reynolds, L. D. 
MORGANVILLE, KAN. Davis, A. C. & Co. 
Dugger & Thompson 
Morganville R. Mills 
Silver, Wm. 
MULLINVILLE, KAN. Edwards & Noble 
 
CITY, STATE DEALER/SHIPPER 
  
KANSAS (cont.)  
MUNDEN, KAN. Davis, A. C. & Co. 
Hunter Bros. & Co. 
Wear Com. Co. 
NARKA, KAN. Davis, A. C. & Co. 
Kramel, Frank 
NEW CAMBRIA, KAN. Donmeyer, S. P. 
Kansas Grain & L. S. Co. 
NO. TOPEKA, KAN. Billard, J. B. 
Central El. Co. 
Forbes Bros. 
Gregg, Hanson 
Judd, W. D. 
Page, Norton & Co. 
NORTON, KAN. Davis, A. C. & Co. 
Woodman, H. & Co. 
OTEGO, KAN. (Jewell Co.) 
Davis, R. A. L. & Co. 
Kansas Grain & L. S. Co. 
Partridge, Fair, Shoak & 
Co. 
Shirtcliff, E. T. 
PAXICO, KAN. Anderson & Co. 
Guth & Strowig 
PEABODY, KAN. Drewer, J. H. C. 
Sterling, W. A. 
PEARL, KAN. (Dickinson Co.) 
Ellison, E. T. 
Pearl El. Co. 
PECK, KAN. Anderson, A. E. 
Baker, W. L. 
Davis, A. C. & Co. 
Roll, W. H. 
PERTH, KAN. Crays, G. W. 
Folks, W. K. 
Kansas Grain & L. S. Co. 
PHILLIPSBURG, KAN. Beckley, M. 
PIERCE JUCT., KAN. Davis, A. C. & Co. 
POWHATTAN, KAN. Holcomb, S. A. 
PRAIRIE VIEW, KAN. Bowmon, G. W. 
PRATT, KAN. Jones, A. F. 
Miller, F. P. 
Sanders & Smith 
PRESTON, KAN. Davis, A. C. & Co. 
Fletcher, J. T. 
Hall, B. W. 
PURCELL, KAN. (Doniphan Co.) 
Gillispie, W. H. 
Kirby, Wm. 
Purcell, Jno. 
RAMONA, KAN. Parker, H. 
Shirk, J. B. 
REXFORD, KAN. Spaid, D. D. 
RILEY, KAN. Chappell, R. C. 
Gann, G. I. & Co. 
Hanna, G. W. 
RIVERDALE, KAN. (Sumner Co.) 
Cornwell, E. E. 
Dean, G. B. 
RULETON, KAN. Errington, F. E. 
Macey, H. 
Macey, T. 
SABETHA, KAN. Cummings, J. P. 
Davis, A. C.  & Co. 
Gregg Bros. Grain Co. 
Lohr & Weil 
Price, J. E. 
 
CITY, STATE DEALER/SHIPPER 
  
KANSAS (cont.)  
SALINA, KAN. Miller, Taylor 
Salina M. & Elev. Co. 
Solomon, M. 
Western Star Mills 
Wickham & Co. 
SELDEN, KAN. Brewer, L. W. 
Chandler, Chas. 
SMITH CENTER, KAN. Davis, A. C. & Co. 
Relihan, D. 
SOLOMON, KAN. Collins & Dewar 
Davis, A. C. & Co. 
Kansas Grain & L. S. Co. 
Nickerson, B. F. & Co. 
STRAIGHT CREEK, KAN. Davis, A. C. & Co. 
STUTTGART, KAN. Nash, Geo. 
TAMPA, KAN. Parker, H. 
Priesen, A. B. 
TOPEKA, KAN. Capitol El. Co. 
Davis, A. C. & Co. 
TROY, KAN. Leland, C., Jr. 
Zimmerman, W. F. 
TURON, KAN. Frazer, Mark 
Kansas Grain & L. S. Co. 
VALENCIA, KAN. Fassebaum, J. P. 
WABAUNSEE, KAN. Fielding, Geo. T. 
Lingfelter, J. M. 
Mills, T. D. 
WALDECK, KAN. Hinkson, A. 
WELLINGTON, KAN. Ætna Mills 
Davis, A. C. & Co. 
Folks, W. K. 
Hunter Milling Co. 
WELLSFORD, KAN. Horton, B. G. 
Parker, H. 
WEST PLAINS, KAN. Campbell, E. M. 
Mears, E. M. 
WHITE CITY, KAN. Jenkins Bros. 
Parmer, R. M. 
WHITEWATER, KAN. Burns, E. T. 
Sterling, W. A. & Son 
WHITING, KAN. Hodge & Brown 
Shedd & Marshall 
WICHITA, KAN. Billingsly & Grant 
Haen, J. W. & Co. 
Wilson, J. J. & Co. 
WILLARD, KAN. Cope, T. H. 
WOODBINE, KAN. Smith Bros. 
ZEANDALE, KAN. Farl, Geo. W. 
Farmers' Alliance 
Fielding, G. T. 
Lind, L. 
Mills, T. D. 
Wamego Mill & El. Co. 
Warrel, A. 
ZYBA, KAN. Brown, R. B. 
Walters, H. C. 
 
 
CITY, STATE DEALER/SHIPPER 
  
MISSOURI  
MERCER, MO. Alley & Jones 
PLATTE CITY, MO. Beall, B. R. 
Phoenix Mill & El. Co. 
PLATTSBURGH, MO. Gill & Funkhouser 
PRINCETON, MO. Bowshen, J. R. 
RUSHVILLE, MO. Tenton, J. B. 
SPICKARDS, MO. (P. O. Spickardsville, Mo.) 
Baker & McVay 
Brewer, W. H. 
TRENTON, MO. Houseman, W. H. 
WALLACE, MO. Saller, G. A. 
WEATHERBY, MO. Crenshaw, G. F. 
  
NEBRASKA  
NELSON, NEB. Beatrice Flax & Seed Co. 
Davis, A. C. & Co. 
Diehl & Herrick 
NORA, NEB. Nye, Schneider & Co. 
PAWNEE, NEB. (P. O. Pawnee City, Neb.) 
Cooper, O. A. 
Johnston & Law 
Schench, O. H. 
ROCKFORD, NEB. (P. O. Hamilton, Neb.) 
Brewster & Williss 
RUSKIN, NEB. Davis, A. C. & Co. 
Gund, Henry 
STEINAUER, NEB. Walsh & Steinauer 
THOMPSON, NEB. (P. O. Reynolds, Neb.) 
Hool, Geo. W. 
Lindell & Cailey 
VIRGINIA, NEB. Allen, J. V. & Son 
Davis, A. C. & Co. 
Weir Com. Co. 
 
a Information from Mardos, 2006, 1891 Grain Dealers 
and Shippers Gazetteer, Mardos Memorial Library of 
On-Line Books and Maps, Transportation Selections, 
Index for Chicago, Rock Island, and Pacific Railray 
Part 2, www.memoriallibrary.com/Trans/RRGaz/ 
CKN/data2.htm, accessed October 18. 
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Appendix D:  Waste Management Plan 
 This appendix presents the environmental protection controls and performance standards 
enacted to ensure that environmental investigation and remediation activities do not adversely 
affect public health or the environment. In addition, this section discusses the mechanisms for 
establishing site-specific controls for each location undergoing response activities.  
 This section addresses only environmental protection controls and standards, not the 
numerous controls and standards for protecting the health and safety of site workers and the 
general public and for assuring the quality and accuracy of data gathered. The latter are discussed 
in the Master Work Plan (Argonne 2002). 
 
D.1  The Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 and Applicable or Relevant and Appropriate Requirements 
The federal Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA or “Superfund”)1 is the primary driver for the work addressed at former 
CCC/USDA facilities. CERCLA authorizes both short-term removal (emergency response) 
actions and long-term remediation. CERCLA specifies that response and cleanup must assure 
protection of health and the environment. Further, on-site remedial actions must attain (or 
receive waivers for) federal environmental applicable or relevant and appropriate requirements 
(ARARs), more stringent state environmental ARARs, and state facility siting laws.2  
 Compliance with ARARs derived from other environmental laws is a crucial feature of 
CERCLA. The ARARs identified for each site addressed under CERCLA authority provide 
cleanup goals and guide response implementation. Factors considered in identifying site-specific 
ARARs include the chemicals present, the location, the physical features, and the actions under 
consideration as remedies.  
 
                                                 
1
 42 USC (United States Code) 9601 et seq. 
2
 Section 121(d). 
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D.2 The National Oil and Hazardous Substances Pollution Contingency Plan and 
U.S. Environmental Protection Agency Policy 
The 1990 National Oil and Hazardous Substances Pollution Contingency Plan (NCP)3 
extended the requirement for compliance with ARARs to include not only long-term remedial 
actions, but also more immediate removal actions as practicable (considering the urgency of the 
situation).4 The NCP explicitly requires the identification of ARARs only when the response 
evaluation phase is reached (in the case of remediation activities, during the remedial 
investigation or feasibility study).5 As a matter of policy, the EPA has stated that treatment or 
disposal of investigation-derived wastes produced during response activities must ensure 
protection of human health and the environment and must, to the extent possible, comply with 
(or receive waivers for) federal and state ARARs. 
 
D.3  Procedure for Identifying Controls and Standards 
 In numerous documents, the EPA has published guidance for the identification of site-
specific ARARs and the subsequent determination of environmental protection controls and 
performance standards from the ARARs. For this investigation, federal statutes, executive 
orders, federal regulations, state laws, state regulations, and local ordinances were all reviewed 
as potential sources of necessary, reasonable, and prudent controls and standards. State laws and 
regulations and local ordinances were considered only when they are legally enforceable, 
consistently enforced, and more stringent than the corresponding federal requirements. In 
addition to statutes and regulations directed at protection of the environment, state laws and 
regulations pertaining to the siting of certain facilities were also reviewed. 
 In general, applicable requirements have basic statutory or regulatory jurisdiction, 
whether an activity is conducted under CERCLA or another authority. The EPA guidance 
defines applicable requirements as “cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria, or limitations promulgated under 
                                                 
3
 Published in the Federal Register on March 8, 1990 (55 FR 8666) and codified in Part 300 of Title 40 of the Code 
of Federal Regulations (40 CFR 300). 
4
 See NCP, 40 CFR Section 300.415(j) (55 FR 8666, 8843) and Section 300.435(b)(2) (55 FR 8666, 8852) (March 
8, 1990). 
5
 40 CFR 300.430(d)(3). 
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Federal or State law that specifically address a hazardous substance, pollutant, contaminant, 
remedial action, location, or other circumstance present at a CERCLA site.” Relevant and 
appropriate requirements, though they are “not ‘applicable’ . . . at a CERCLA site, address 
problems or situations sufficiently similar . . . that their use is well suited to the particular site.” 
 Additional standards and controls for response activities derived from guidance or 
advisories issued by federal or state agencies are not legally binding, but they are defined as 
requirements to be considered in the formal ARAR process. Such standards and controls were 
reviewed for their usefulness in developing operating procedures or best management practices 
that assure compliance with federal and state regulations and protection of public health and the 
environment in conjunction with response activities at former CCC/USDA facilities.  
 Environmental protection controls and standards are classified as follows: 
• Chemical Specific. Chemical-specific (or ambient) controls and standards are 
health-based or risk-based standards issued for specific chemicals or chemical 
families. The anticipated chemical-specific requirements applicable to the 
generation, management, and ultimate disposal of wastes derived from site 
investigations would involve carbon tetrachloride and, at some locations, 
nitrates. (Even though the nitrate contamination that might be encountered is 
not attributable to CCC/USDA activities, the presence of such contamination 
will establish the applicability of nitrate-specific controls in the management 
and disposal of wastes.) 
• Performance, Design, or Action Specific. Performance-, design-, or action-
specific requirements are applicable to the generation, management, and 
disposal of wastes associated with planned response activities. 
• Location Specific. Location-specific restrictions are placed on concentrations 
of hazardous substances — or the conduct of activities involving those 
substances — solely because of the special or sensitive nature of the location 
involved. It is beyond the scope of this document to develop a comprehensive 
list of location-specific requirements. However, this document directs that a 
reconnaissance survey of each location be conducted before characterization 
activities begin. This survey is to identify the presence of environmentally 
Powhattan, Kansas, Investigation Work Plan 
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sensitive areas that could be affected by the investigation and response. Such 
sensitive areas include faults displaced in Holocene time; 100-yr floodplains; 
salt dome formations; historic properties; critical habitats upon which 
endangered or threatened species depend; wetlands; wilderness areas; wildlife 
refuges; areas immediately adjacent to streams or rivers; areas affecting 
national, wild, scenic, or recreational rivers; wellhead protection areas; and 
other sensitive areas as defined by the EPA or state authorities. In addition, 
the survey is to identify all requirements imposed by federal or state siting 
statutes and regulations. 
 The KDHE is the authorized state agency for developing and implementing 
environmental protection programs.6 Most Kansas environmental control programs are 
authorized to operate in lieu of their federal counterparts. 
 The federal and state environmental protection controls and performance standards that 
are applicable or relevant and appropriate to the activities anticipated at former CCC/USDA 
facilities are identified and analyzed in Table D.1 (at the end of this appendix). 
 
D.4  Implementation of Controls and Standards 
 The application of the standards and requirements identified in Table D.1 depends on the 
chosen techniques for the response action, the specific location where activities will be 
conducted, and the chemical constituency of the resulting waste at each site. Consequently, the 
controls ultimately applied will be determined during the response activities at each location.  
 
D.4.1  CERCLA Wastes and the Off-Site Rule 
CERCLA wastes are any hazardous substance, pollutant, or contaminant7 generated in 
the course of a response action. CERCLA wastes are subject to requirements of the Resource 
Conservation and Recovery Act (RCRA), Subtitle C, if they are listed or identified as hazardous 
                                                 
6
 Kansas Statutes Annotated (KSA), Chapter 75, Article 56, Statute 75-5601. 
7
 Section 121(d)(3). 
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waste or exhibit a characteristic of hazardous waste. Such wastes may be placed only in a facility 
operating in compliance with RCRA or other applicable federal or state requirements. 
Furthermore, CERCLA wastes may not be transferred to a land disposal facility that is releasing 
contaminants into the environment; releases from other waste management units must be 
controlled. The purpose is to avoid contributions to present or future environmental problems by 
CERCLA wastes from response actions authorized or funded under CERCLA. Such wastes are 
therefore directed to management units determined to be environmentally sound.8  
The Off-Site Rule (OSR)9 regulates the off-site transfer of CERCLA wastes. The OSR 
establishes the following: 
• Criteria and procedures for determining whether facilities are acceptable for 
the receipt of CERCLA wastes from response actions authorized or funded 
under CERCLA. 
• Compliance and release criteria, along with a process for determining whether 
facilities are acceptable on the basis of those criteria.  
The OSR applies to any remedial or removal action involving the off-site transfer of 
CERCLA waste, whether the action is conducted by the EPA, states, private parties, or other 
federal agencies, if the action is financed through the Superfund or is taken under CERCLA legal 
authority.  
 
D.4.2  Investigation-Derived Wastes 
Although the investigations conducted at former CCC/USDA facilities are generally 
minimally intrusive, they do produce small amounts of wastes. Investigation-derived waste 
(IDW) streams include (1) cuttings from soil borings and well installations, (2) well development 
fluids, (3) purge water recovered from sampling wells, (4) residuals and quality control 
duplicates from sample analyses performed both in the field and in off-site laboratories, 
(5) equipment decontamination rinsates, (6) soiled and potentially contaminated personal 
                                                 
8
 Preamble to final Off-Site Rule (OSR), 58 FR 49200, 49201, September 22, 1993. 
9
 40 CFR 300.440. 
Powhattan, Kansas, Investigation Work Plan 
Version 03, 02/01/07 D-7 
protective equipment, and (7) other miscellaneous wastes associated with well installation and 
sampling of various environmental media.  
Site characterization activities might result in air emissions of particulate matter or other 
materials from drilling equipment. Therefore, air pollution laws and regulations can be ARARs.  
In all instances, investigation-derived wastes are to be managed in a manner consistent 
with the applicable EPA Office of Solid Waste and Emergency Response directive. In addition, 
field investigators are to seek site-specific guidance and directives from the appropriate 
regulatory authorities, including federal, state, and local environmental or public health 
authorities.  
The approach to management of IDWs is as follows:  
• Leave a site in a condition no worse than before the project.  
• Remove wastes that pose an immediate threat to human health or the 
environment. 
• Keep on-site wastes that do not require off-site disposal or extended 
aboveground containerization. 
• Comply with federal and state ARARs, to the extent practicable.  
• Exercise careful planning and coordination for management of project-derived 
wastes. 
• Minimize the quantity of wastes generated. 
 The approach to handling and disposal of soil and water IDWs is as follows: 
• Soil cores collected during sampling will be retained in core boxes for 
lithologic descriptions and research. The cores will be transported and stored 
at an Argonne facility. 
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• Soil IDW from drilling activities will be stored on-site in 55-gal drums or a 
roll-off dumpster. A representative sample will be collected and analyzed by a 
KDHE-certified laboratory. 
• A Solid Waste Disposal Authorization will be obtained from the KDHE for 
disposal of soil in a permitted landfill. If analytical data indicate the soils 
cannot be disposed in a permitted landfill, alternative disposal methods will be 
proposed to KDHE for review. 
• Water IDW will be stored on-site in 55-gal drums or polyurethane containers. 
If acceptable to KDHE, the wastewater will be aerated prior to sampling. Then 
the wastewater will be analyzed for VOCs. 
• If the analytical results for the wastewater indicate concentrations of carbon 
tetrachloride or chloroform below the MCLs, then the water will be 
discharged on-site, away from known sensitive receptors. If the analytical 
results for the wastewater indicate concentrations above the MCLs, then the 
water will be disposed of at a wastewater treatment facility approved by 
KDHE. 
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TABLE D.1  Potential applicable or relevant and appropriate requirements (ARARs) for former CCC/USDA facilities in Kansas. a 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Federal Laws and Regulations 
 
   
    
Comprehensive Environmental 
Response, Compensation, and 
Liability Act (CERCLA)  
 
42 USC 9601 et seq. 
 
 
  
National Oil and Hazardous 
Substances Pollution 
Contingency Plan (NCP)  
 
40 CFR Part 300 Provides the federal government’s blueprint for 
responding to both oil spills and hazardous 
substance releases.   
 
 
 
 
Off-Site Rule establishes procedures for planning 
and implementing off-site response actions (40 CFR 
300.440). 
 
Applicable to releases into the 
environment of hazardous substances 
and pollutants or contaminants that 
may present an imminent and 
substantial danger to public health or 
the national welfare.  
 
Applicable to response actions 
involving off-site transfers of 
hazardous substances, pollutants, or 
contaminants. 
 
Draft Guidance for Evaluating the 
Vapor Intrusion to Indoor Air 
Pathway from Groundwater and 
Soils (Subsurface Vapor Intrusion 
Guidance) 
 
67 FR 71169 (Nov. 29, 2002) The draft guidance is intended to be a screening 
tool to aid users in determining whether a vapor 
intrusion pathway is complete and, if so, whether 
the complete pathway poses an unacceptable risk 
to human health at cleanup sites. With a complete 
pathway, humans are exposed to vapors originating 
from site contamination. The draft guidance begins 
with simple and generally reasonably conservative 
screening approaches and gradually progresses 
toward a more complex assessment involving 
increasingly greater use of site-specific data. For 
sites determined to have an incomplete vapor 
intrusion pathway, further consideration of the 
current site situation generally should not be 
needed. For sites determined to have a complete 
pathway, guidance is provided to evaluate whether 
the pathway does or does not pose a potential 
significant risk to human health. The draft guidance 
is not intended to provide recommendations to 
delineate the extent of risk or eliminate the risk.  
Suggested for use at National 
Priorities List and Superfund 
Alternative Sites.  
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Safe Drinking Water Act (SDWA) 
(Public Health Service Act) 
 
42 USC 300(f) et seq. 
 
  
National Primary Drinking Water 
Standards 
40 CFR Part 141, Subparts B  
and G 
Establishes maximum contaminant levels (MCLs), 
which are health-based standards for public water 
systems. The MCL for carbon tetrachloride is 
5 µg/L. The MCL for chloroform (total 
trihalomethanes) is 100 µg/L. 
 
Applicable to organic groundwater 
contamination in a sole-source 
aquifer. 
National Secondary Drinking 
Water Regulations (NSDWRs) 
40 CFR Part 143 Establishes secondary maximum contaminant 
levels (SMCLs) for public water systems to protect 
the aesthetic quality of the water. The SMCLs are 
not federally enforceable but are included as 
guidelines for the states. 
 
Applicable if groundwater is a source 
of drinking water and if the NSDWRs 
have been adopted as enforceable 
standards by the state. 
 
Maximum Contaminant Level 
Goals (MCLGs) 
40 CFR Part 141, Subpart F Establishes non-enforceable drinking water quality 
goals at levels of no known or anticipated adverse 
health effects, with an adequate margin of safety. 
The MCLG for carbon tetrachloride is zero. 
 
May be relevant and appropriate if a 
more stringent standard is required to 
protect human health and the 
environment. 
 
Standards for Owners and 
Operators of Public Water 
Supply Systems 
40 CFR Part 141 Provides treatment requirements for public water 
supply systems (i.e., systems that serve at least 
25 people or have at least 15 connections). 
 
Relevant and appropriate in the 
establishment of cleanup goals for 
groundwater contamination. 
 
Underground Injection Control 
Regulations 
40 CFR Parts 144–148 Provides for protection of underground sources of 
drinking water. 
 
Applicable if a response alternative 
involves underground injection. 
 
Sole-Source Aquifers 40 CFR Part 149 Prohibits activities, including drilling, in an area 
designated a sole-source aquifer without special 
permission of the U.S. Environmental Protection 
Agency (EPA). 
 
Applicable if the aquifer in the area is 
a sole-source aquifer. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Clean Water Act (Federal Water 
Pollution Control Act) 
 
33 USC 1251 et seq. 
  
Ambient Water Quality Criteria 40 CFR Part 131 Section 304(a) of the Clean Water Act (CWA) 
requires the EPA to publish and periodically update 
ambient water quality criteria (AWQCs). These 
criteria are to “. . . accurately reflect . . . the latest 
scientific knowledge . . . on the kind and extent of all 
identifiable effects on health and welfare including, 
but not limited to, plankton, fish, shellfish, wildlife, 
plant life . . . which may be expected from the 
presence of pollutants in any body of water. . . .” 
Water quality criteria developed under Section 
304(a) are based solely on data and scientific 
judgments on the relationship between pollutant 
concentrations and environmental and human 
health effects. These recommended criteria provide 
guidance for states and tribes in adopting water 
quality standards under Section 303(c) of the CWA. 
 
Developed for some organic 
constituents in groundwater; may be 
relevant and appropriate. 
National Pollutant Discharge 
Elimination System (NPDES) 
40 CFR Parts 122, 124, and 125 Establishes NPDES permit procedures, criteria, and 
standards governing the discharge of pollutants 
from any point source into waters of the United 
States (Sections 318, 402, and 405 of the CWA). 
Most storm water discharges require coverage by 
an NPDES permit. 
 
Discharge limits will be established if 
effluent is discharged to a surface 
water body. 
 
No permit is required for on-site 
response actions under CERCLA, 
but the substantive requirements 
apply if a response alternative 
involves discharge into a creek or 
other surface water on-site. A permit 
is required if the discharge is to a 
creek or other surface water off-site. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Clean Water Act (cont.) 
 
   
Water Quality Standards 
 
40 CFR Part 131 Forms the foundation of the water-quality-based 
pollution control program mandated by the CWA. 
These standards define the goals for a water body 
by designating the water body’s uses, setting 
criteria to protect those uses, and establishing 
provisions to protect water bodies from pollutants. 
 
Applicable to surface water 
discharges. 
National Pretreatment 
Standards 
40 CFR Part 403 Provides general pretreatment standards and 
regulations for existing and new sources of 
pollution; establishes standards to control pollutants 
that pass through or interfere with treatment 
processes in publicly owned treatment works 
(POTW) or that may contaminate sewage sludge. 
 
Applicable if a response alternative 
involves discharge to publicly owned 
treatment works. 
Dredge or Fill Requirements 40 CFR Parts 230–233 
(40 CFR Part 6.302(a)) 
Requires permits for discharge of dredged or fill 
material into navigable waters. 
 
Applicable if a response alternative 
requires discharge of dredged or fill 
material into navigable waters. 
 
Executive Order on Protection of 
Wetlands 
Executive Order 11,990 Requires federal agencies to avoid, to the extent 
possible, adverse impacts associated with the 
destruction or loss of wetlands and to avoid support 
of new construction in wetlands if a practicable 
alternative exists. 
 
Applicable if a response alternative 
has a negative effect on a wetland. 
Rivers and Harbors Act of 1899 
 
33 USC 401 et seq. 
  
Section 10 Permit 33 CFR Parts 320–330 
(40 CFR Part 6.302(a)) 
Requires permit for structures for work in or 
affecting navigable waters. 
 
Applicable if a response alternative 
affects a navigable waterway. 
 
Executive Order on Floodplain 
Management 
Executive Order No. 11,988 Requires federal agencies to evaluate the potential 
effects of actions in a floodplain to avoid, to the 
extent possible, the adverse impacts associated 
with direct and indirect development of a floodplain. 
 
Applicable if activities are located in a 
100-yr floodplain. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Clean Air Act 
 
42 USC 7401 et seq. 
  
National Primary and Secondary 
Ambient Air Quality Standards 
40 CFR Part 50 Establishes national primary and secondary 
ambient air quality standards under Section 109 of 
the Clean Air Act to protect public health and 
welfare. 
 
Applicable if contaminants are 
discharged to the air during 
treatment. 
 
National Emissions Standards 
for Hazardous Air Pollutants 
(NESHAPs) 
 
40 CFR Parts 61 and 63 Implements Section 112 of the Clean Air Act, which 
governs the federal control program for hazardous 
air pollutants (HAPs). Identifies emission standards 
for HAPs that originate from specific categories of 
sources, including site remediation. NESHAPs are 
technology based and are issued to limit the release 
of specified HAPs from specific industrial sectors. A 
Federal Register notice published for carbon 
tetrachloride (50 FR 32621 [August 13, 1985]) and 
chloroform (50 FR 39626 [September 27, 1985]) 
included consideration of serious health effects, 
such as cancer, due to ambient exposures.  
 
Applicable if the identified HAPs are 
emitted from a specific source 
category (for example, if on-site 
treatment units with emissions are 
part of response actions). 
Solid Waste Disposal Act (as 
amended by the Resource 
Conservation and Recovery Act 
[RCRA]) 
 
40 USC 6901 et seq. 
 
 
Criteria for Classification of Solid 
Waste Disposal Facilities and 
Practices 
 
 
40 CFR Part 257 Establishes classification criteria for sanitary  
landfills and open dumps, which are prohibited 
(Sections 4005 and 1008 of RCRA). At a minimum, 
facilities meet the sanitary landfill classification “only 
if there is no reasonable probability of adverse 
effects on health or the environment . . .” [Section 
4004(a) of RCRA]. 
 
Provides for protection of surface water and 
groundwater at solid waste disposal facilities  
(40 CFR 257.3-3 and -4). 
Applicable if a response alternative 
involves land disposal of solid waste. 
 
 
 
 
 
 
Applicable if a response action 
includes provisions for an on-site 
landfill. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Solid Waste Disposal Act (cont.) 
 
   
Criteria for Municipal Solid 
Waste Landfills 
 
40 CFR Part 258  Establishes minimum national criteria for municipal 
solid waste landfill units. 
Applicable if municipal solid waste is 
placed in a municipal solid waste 
landfill. 
 
Identification and Listing of 
Hazardous Wastes 
40 CFR Part 261 Identifies solid wastes that are subject to regulation 
as hazardous wastes under 40 CFR Parts 124, 
262-265, 268, 270, and 271. 
 
Applicable if a material at the site is 
defined as a solid and hazardous 
waste; requires handling as a 
hazardous waste. 
 
Standards Applicable to 
Generators of Hazardous Waste 
40 CFR Part 262 Establishes standards for generators of hazardous 
waste. 
 
Applicable if hazardous wastes are 
generated as a result of on-site 
activities. 
 
Standards Applicable to 
Transporters of Hazardous 
Waste 
40 CFR Part 263 Establishes standards that apply to transporters of 
hazardous waste within the United States if the 
transportation requires a manifest under 40 CFR  
Part 262. 
 
Applicable if a response alternative 
involves off-site transportation of 
hazardous wastes. 
Standards for Owners and 
Operators of Hazardous Waste 
Treatment, Storage, and 
Disposal Facilities 
 
40 CFR Part 264 Establishes minimum national standards that define 
the acceptable management of hazardous wastes 
for owners and operators of facilities that treat, 
store, or dispose of hazardous waste. 
 
Provides for groundwater protection standards, 
general monitoring requirements, corrective action 
requirements, and technical requirements. 
Applicable or relevant and 
appropriate if hazardous waste is 
disposed of on-site. 
 
 
RCRA standards can be relevant and 
appropriate for groundwater at a site 
if an on-site landfill is constructed. 
 
Standards for Management of 
Specific Hazardous Wastes and 
Specific Types of Hazardous 
Waste Management Facilities 
 
40 CFR Part 266 Establishes requirements that apply to recyclable 
materials. 
No substances are expected to be 
present at CCC/USDA sites in 
quantities to warrant recycling. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Solid Waste Disposal Act (cont.) 
 
   
Land Disposal Restrictions 40 CFR Part 268 Identifies hazardous wastes that are restricted from 
land disposal; defines limited circumstances under 
which an otherwise prohibited waste may continue 
to be land disposed. 
 
Applicable or relevant and 
appropriate if hazardous waste are 
disposed of on-site. 
 
Hazardous Waste Permit 
Program 
40 CFR Part 270 Establishes provisions covering basic EPA 
permitting requirements. 
No permit is required for on-site 
CERCLA response actions. 
Substantive requirements are 
addressed in 40 CFR Part 264. 
 
Universal Wastes 
 
40 CFR Part 273 Establishes requirements governing universal 
wastes (hazardous waste batteries, hazardous 
waste pesticides that are either recalled or collected 
in waste pesticide collection programs, hazardous 
waste thermostats, and hazardous waste lamps). 
 
Applicable if universal wastes are 
generated or managed on-site in the 
course of investigation or response 
operations. 
 
Technical Standards and 
Corrective Action Requirements 
for Owners and Operators of 
Underground Storage Tanks 
 
40 CFR Part 280 Establishes regulations related to underground 
storage tanks. 
Applicable if a response alternative 
involves use of underground storage 
tanks. 
Occupational Safety and Health 
Act (OSHA) 
 
29 USC 651 et seq. 
  
Occupational Safety and Health 
Standards 
29 CFR Part 1910 Establishes safety and health standards for 
workers. OSHA has set a limit of 100 ppm for 
carbon tetrachloride in workplace air for an 8-hr 
work day, 40-hr work week. 
 
Under 40 CFR Section 300.150, 
response actions under the NCP will 
comply with OSHA requirements for 
the safety and health of response 
action workers. 
 
Noise Control Act of 1972 42 USC Sect. 4901 et seq. Prohibits federal activities resulting in noise that 
would jeopardize the health or welfare of public. 
 
Applicable for activities such as 
drilling near a public access point. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Hazardous Materials 
Transportation Act 
 
49 USC 5101 et seq. 
  
Hazardous Materials 
Transportation Regulations 
49 CFR Parts 106–180 Protects against the risks to life and property 
inherent in the transportation of hazardous material 
by listing the materials deemed hazardous and 
describing required labeling, placarding, and 
training. Hazardous materials are chemicals that the 
U.S. Department of Transportation has determined 
pose unreasonable risks to health, safety, and 
property during transportation activities. 
 
Applicable if an alternative involves 
transportation of hazardous 
materials. Does not apply to on-site 
response operations. 
 
National Historic Preservation Act 16 USC 470 et seq. 
 
Requires (Section 106) federal agencies to consider 
the effects of any federally assisted undertaking 
(including those carried out with federal financial 
assistance and those requiring a federal permit, 
license, or approval) on any district, site, building, 
structure, or object that is listed in the National 
Register of Historic Places or eligible for such 
listing; requires agencies to give the Advisory 
Council on Historic Preservation a reasonable 
opportunity to comment on those undertakings. 
 
 
Protection of Historic Properties 
 
36 CFR Parts 800 
(40 CFR 6.301(b)) 
 
Defines how federal agencies meet the statutory 
responsibilities. 
Applicable if a district, site, building, 
structure, or object listed on or 
eligible for the National Register is on 
or adjacent to the site. 
 
Executive Order on Protection 
and Enhancement of Cultural 
Environments 
Executive Order 11,593 Requires federal agencies to preserve, restore, and 
maintain the nation’s historic and cultural 
environment in their activities. 
 
 
Executive Order on Preserve 
America 
 
Executive Order 13,287 Formulates policy to promote intergovernmental 
cooperation and partnerships for the preservation 
and use of historic properties. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Historic Sites, Buildings and 
Antiquities Act (Historic Sites Act) 
 
16 USC 461 et seq. 
(40 CFR 6.301(a)) 
Establishes a national policy to preserve historic 
sites and objects of national significance, including 
those located on refuges. Provides procedures for 
designation, acquisition, administration, and 
protection of such sites. Requires federal agencies 
to consider the existence and location of landmarks 
on the National Registry of Natural Landmarks and 
avoid undesirable impacts to such landmarks. 
 
Applicable if an entity on the National 
Register of National Landmarks is on 
or adjacent to the site. 
Archaeological and Historic 
Preservation Act 
16 USC 469 et seq. 
(40 CFR 6.301(c)) 
Carries out policy established by the Historic Sites 
Act. Establishes procedures for preservation of 
historical and archaeological data that might be lost 
or destroyed through alteration of terrain as a result 
of a federal construction project or a federally 
licensed activity or program. Directs federal 
agencies to notify the Secretary of the Interior 
whenever they find that a federal or federally 
assisted, licensed, or permitted project may cause 
loss or destruction of significant scientific, 
prehistoric, or archaeological data. 
 
Applicable if historical or 
archaeological data are on or 
adjacent to the site and if 
construction projects or alteration of 
terrain at the site could destroy 
historical or archaeological materials. 
Antiquities Act 
 
16 USC 431 et seq. Authorizes the President to designate as national 
monuments objects or areas of historic or scientific 
interest on lands owned or controlled by the United 
States. Requires a permit for examination of ruins, 
excavation of archaeological sites, and the 
gathering of objects of antiquity on lands under the 
jurisdiction of the Secretaries of Interior, Agriculture, 
and Army. Provides penalties for violations.  
 
 
Preservation of American 
Antiquities 
43 CFR 3 
(40 CFR Sect. 6.301(b)) 
Executive Order 11,593 
 
Protects all historic and prehistoric sites on federal 
lands and prohibits excavation or destruction of 
such antiquities without the permission (Antiquities 
Permit) of the secretary of the department that has 
the jurisdiction over those lands; authorizes the 
President to declare areas of public lands as 
national monuments and to reserve or accept 
private lands for that purpose. 
 
Applicable if site operations affect 
antiquities on federal lands. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Archaeological Resources 
Protection Act 
16 USC 470aa et seq. Supplements the provisions of the Antiquities Act of 
1906. Establishes detailed requirements for 
issuance of permits for any excavation for or 
removal of archaeological resources from federal or 
Indian lands. Also established civil and criminal 
penalties for the unauthorized excavation, removal, 
or damage of such resources.  
 
 
Protection of Archaeological 
Resources 
43 CFR Part 7,  
36 CFR Part 296 
(40 CFR 6.301(b)) 
 
Establishes uniform definitions, standards, and 
procedures to be followed by all federal land 
managers in providing protection for archaeological 
resources located on public lands and Indian lands.  
 
Applicable if site operations affect 
archaeological resources on public or 
Indian lands. 
American Indian Religious 
Freedom Act 
 
42 USC 1996 et seq. 
 
Protects and preserves the right of American 
Indians to have access to their sacred places; 
directs federal agencies to consult with Indian 
religious practitioners if a place of religious 
importance to American Indians may be affected by 
an undertaking. 
 
Applicable if site operations affect 
access to sacred Indian sites. 
Executive Order on Indian 
Sacred Sites 
Executive Order 13,007 Requires agencies managing federal lands to 
accommodate access to and ceremonial use of 
Indian sacred sites by Indian religious practitioners 
and to avoid adversely affecting the physical 
integrity of such sacred sites; also requires 
agencies to develop procedures for reasonable 
notification of proposed actions.  
 
Applicable if site operations affect 
access to sacred Indian sites. 
Native American Grave Protection 
and Repatriation Act 
25 USC 3001 et seq. Establishes the priority for ownership or control of 
Native American cultural items excavated or 
discovered on federal or tribal lands after 1990 and 
the procedures for repatriation of items in federal 
possession; allows the intentional removal or 
excavation of Native American cultural items from 
federal or tribal lands only with a permit or upon 
consultation with the appropriate tribe. 
 
 
Applicable if site operations involve 
excavation or discovery of Native 
American cultural items on federal or 
tribal lands. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Native American Grave Protection 
and Repatriation Act (cont.) 
 
   
Native American Graves 
Protection and Repatriation 
Regulations 
43 CFR Part 10 Develops a systematic process for determining the 
rights of linear descendants and Indian tribes to 
certain Native American human remains, funerary 
objects, sacred objects, or objects of cultural 
patrimony. Defines items included under the Native 
American Grave Protection and Repatriation Act. 
Describes the consultation procedure applicable to 
intentional excavation or inadvertent discovery of 
remains or objects covered.  
 
 
Endangered Species Act 16 USC 1531 et seq. 
 
Provides for the conservation of threatened and 
endangered plants and animals and the habitats in 
which they are found. 
 
 
Interagency Cooperation 50 CFR Part 402 
(40 CFR 6.302(h)) 
Requires action to conserve threatened and 
endangered species within critical habits upon 
which endangered species depend, including 
consultation and conferencing with the Department 
of the Interior (U.S. Fisheries and Wildlife 
Service/U.S. National Marine Fisheries Service). 
 
Applicable if threatened or 
endangered species or critical 
habitats are identified at the site. 
Migratory Bird Treaty Act 16 USC 703 et seq.  
 
 
 
Migratory Bird Permits 
 
 
 
Executive Order on 
Responsibilities of Federal 
Agencies to Protect Migratory 
Birds 
 
50 CFR Parts 10 and 21 
 
 
 
Executive Order 13,186 
 
Requires a permit from the U.S. Fisheries and 
Wildlife Service for the taking of protected migratory 
birds.  
 
Directs federal agencies taking actions having or 
likely to have a negative effect on migratory bird 
populations to work with the U.S. Fisheries and 
Wildlife Service to develop an agreement to 
conserve those birds. 
 
Applicable if a response alternative 
will affect a migratory pathway. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Bald and Golden Eagle Protection 
Act  
 
16 USC 668 et seq. 
  
Eagle Permits 
 
50 CFR Parts 10 and  22 Requires a permit from the U.S. Fisheries and 
Wildlife Service to move nests because of 
construction or operation of project facilities. 
 
Applicable if project activities affect 
bald and golden eagle populations, 
including construction or operation of 
facilities that call for the moving of 
nests. 
 
Fish and Wildlife Conservation Act 
 
16 USC 2901 et seq. Encourages states to develop conservation plans 
for nongame fish and wildlife of ecological, 
educational, aesthetic, cultural, recreational, 
economic, or scientific value. 
 
Applicable if significant populations 
are present at a site or are affected 
by site response activities. 
Fish and Wildlife Coordination Act 16 USC 661 et seq. 
(40 CFR 6.302(g)) 
 
 
 
Requires consultation with the U.S. Fish and 
Wildlife Service when a federal department or 
agency proposes, authorizes, permits, or licenses 
any modification of any stream or other water body. 
Requires adequate provision for protection of fish 
and wildlife resources. 
 
Applicable if a response alternative 
will cause damage to or loss of 
wildlife by modifying a stream or 
body of water. 
Wilderness Act 16 USC 1311 et seq. 
 
 
 
 
 
Wilderness Preservation and 
Management 
50 CFR Part 35,  
43 CFR Part 6300 
Describes the activities allowed and banned in 
wilderness areas and uses requiring authorization. 
 
 
 
Applicable if a wilderness area exists 
on-site or adjacent to the site. 
National Wildlife Refuge System 
Administration Act 
 
16 USC 668dd 
 
  
 
Executive Order on the 
Management and General Public 
Use of the National Wildlife 
Refuge System 
Executive Order 12,996 
 
Directs preservation of a national network of lands 
and waters for the conservation and management 
of fish, wildlife, and plant resources for the benefit of 
present and future generations. Recognizes 
compatible uses, while ensuring maintenance of 
biological integrity and environmental health. 
 
Applicable if a wildlife refuge area 
exists on-site or adjacent to the site. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Wild and Scenic Rivers Act 16 USC 1271 et seq. 
 
States that a federal agency may not assist, through  
grant, loan, license, or otherwise, the construction 
of a water resources project that would have a 
direct and adverse effect on the values for which a 
river in the National Wild and Scenic Rivers System 
or a study river on the National Rivers Inventory 
was established (as determined by the Secretary of 
the Interior for rivers under the jurisdiction of the 
Department of the Interior and by the Secretary of 
Agriculture for rivers under the jurisdiction of the 
Department of Agriculture). 
 
 
Wild and Scenic Rivers 36 CFR Part 297 
(40 CFR 6.302(e)) 
 
 
Requires a notification process for federally 
assisted water resource projects in any portion of a 
designated river. 
Applicable to on-site water resource 
projects located within, above, below, 
or outside a wild and scenic river or 
study river. 
 
Kansas State Laws 
   
    
Kansas Voluntary Cleanup and 
Property Redevelopment Program 
 
KSA, Chapter 65, Article 34, 
Sections 164 et seq. 
KAR, Title 28, Article 71 
Applies to low- to medium-priority contaminated 
sites with minimal risk. Provides a mechanism for 
stakeholders (e.g., property owners, facility 
operators) cleaning up such sites to receive a “no 
further action” determination from the Kansas 
Department of Health and Environment (KDHE) 
(KAR 28-71-10). The KDHE is working with the EPA 
to develop a Memorandum of Agreement providing 
voluntary participants with assurance of relief from 
future federal liability for the voluntary party’s 
property. 
 
Identifies remedial standards for cleanup of 
environmental media (KAR 28-71-11). Provides that 
groundwater cleanup levels will be based on the 
most beneficial use of the groundwater [KAR 28-71-
11(l)]. 
 
According to the KDHE, the program 
is truly voluntary and is designed for 
stakeholders to properly address 
contamination on eligible properties 
through private-state partnerships. 
No additional burdens or 
requirements are placed on voluntary 
participants. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Environmental Use Control 
 
 
KSA, Chapter 65, Article 1, 
Sections 1,221 et seq. 
KAR, Title 28, Article 73 
Provides a way for landowners to achieve site 
closure by addressing environmental concerns 
caused by residual contamination. 
 
An environmental use control is a restriction or 
prohibition of uses of or activities on a specific 
property, as requested by the property owner, to 
ensure future protection of public health and the 
environment when environmental contamination 
exceeding standards for unrestricted use remains 
on the property following appropriate assessment 
and/or remedial activities [KSA, 65-1,222(b)]. 
Eligible property is real property that exhibits 
environmental contamination exceeding standards 
for unrestricted use and is being or has been 
investigated or remediated, or both, in an approved 
program [KAR 28-73-1(c)].  
 
Governs environmental use control agreements 
(KAR 28-73-3); long-term care agreements for 
properties that cover a large acreage, exhibit 
residual contamination characterized by higher 
toxicity or mobility, require complicated 
maintenance or monitoring of protective structures, 
and require frequent or complicated site inspections 
(KAR 28-73-4); financial assurance for such 
properties (KAR 28-73-5); duration of environmental 
controls (KAR 28-73-6); and restrictions, 
prohibitions, and zoning in lieu of environmental use 
controls (KAR 28-73-7). 
 
An environmental use control can be 
applied voluntarily to a property by 
the landowner to assure adequate 
protection of public health and the 
environment from contamination on 
the subject property. The protection 
offered can give a landowner relief 
from environmental liability concerns, 
making property more attractive to 
redevelopment or prospective 
buyers. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Kansas Air Quality Control Act; 
Kansas Air Quality Regulations 
KSA, Chapter 65, Article 30;  
KAR, Title 28, Article 19 
Requires permitting and preconstruction notice for 
air contaminant sources. Provides for reporting and 
inspections. Establishes state emission standards 
for listed HAPs and state air quality standards to 
protect the public health. 
 
Provides emission standards for HAPs (KAR 28-19-
200 et seq.), including carbon tetrachloride and 
chloroform [KAR 28-19-201(a)]. Emission above a 
certain threshold requires an annual emissions fee 
(e.g., 10 tons/yr of a single HAP and 25 tons/yr of 
any combination of HAPs) (KAR 28-19-202). 
 
Emissions above certain threshold amounts require 
a construction permit (e.g., 25 tons/yr of particulate 
matter [PM], 15 tons/yr of PM 10, 100 tons/yr of 
carbon monoxide, 40 tons/yr of volatile organic 
compounds [VOCs]) or a preconstruction approval 
(e.g., 5 lb/hr of PM, 2 lb/hr of PM 10, 50 lb per 24-hr 
period of carbon monoxide, 50 lb per 24-hr period of 
VOCs (either 15 lb per 24-hr period or 3 lb/hr in a 
nonattainment area) (KAR 28-19-300). 
 
Requires operating permits for certain stationary 
sources (28-19-500 et seq.). 
 
Prohibits open burning (28-19-645 et seq.). 
 
Establishes new source performance standards for 
municipal solid waste landfills, including reporting, 
calculation of nonmethane organic compound 
emissions, installation of collection and control 
systems (28-19-720 et seq.). 
 
Establishes emission standards for major source 
HAPs (28-19-750 et seq.). 
 
Applicable if any listed pollutants are 
discharged to the air during 
investigation or response through air 
stripping, thermal destruction, 
handling of contaminated soil, 
gaseous waste treatment, aeration, 
or disposal in a municipal solid waste 
landfill. 
  
P
o
whatta
n
, K
a
n
sa
s
,
 In
vestigatio
n
 W
o
rk
 Pla
n
 
Versio
n
 03, 02/01/07
 
D
-24
 
TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
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Underground Storage, Disposal 
Wells, and Surface Ponds 
 
KSA, Chapter 65, Article 1;  
KAR, Title 28, Article 13 
Regulates the construction and use of underground 
storage reservoirs, disposal wells, and surface 
ponds for the confinement, storage, and disposal of 
industrial fluids. Establishes approval and permitting 
requirements. 
 
Applicable if a response alternative 
requires underground storage 
reservoirs, disposal wells, or surface 
ponds. 
Drinking Water Regulations KSA, Chapter 65, Article 33;  
KAR, Title 28, Article 15a 
Establishes primary drinking water regulations. 
Adopts federal MCLs pertaining to public water 
supplies. 
 
Applicable if waste derived from 
investigation or response enters 
public water systems. Not applicable 
to investigative wells that are not 
used for drinking water supply; 
however, relevant and appropriate for 
establishing sampling and analysis 
parameters during an investigation. 
 
Water Pollution Control 
Regulations 
KSA, Chapter 65, Article 33;  
KAR, Title 28, Article 16 
Provides for the maintenance and protection of 
public health and welfare and the use of surface 
water for aquatic life; for agricultural, domestic, and 
industrial water supply; and for recreation. Controls 
surface water use designation. Establishes surface 
water quality standards (KAR 28-16-28 et seq.). 
Maximum contaminant level is defined as any of the 
enforceable standards for drinking water 
promulgated by the EPA [KAR 28-16-28b(aa)]. 
 
When the KDHE finds that the criteria are 
underprotective or overprotective for a given 
surface water segment, the KDHE may, in 
accordance with KAR 28-16-28f(f), make 
appropriate site-specific determinations (KAR 28-
16-28e(a). Surface water must be free from the 
harmful effects of substances that produce any 
public health hazard; hazardous substances must 
not occur in surface water at concentrations that 
jeopardize public health and other protected life 
[KAR 28-16-28e(b)]. 
 
Applicable if contaminated effluent 
from an investigative or response 
operation is discharged into surface 
water; also might be applicable to 
alluvial aquifers demonstrated to be 
hydraulically connected to surface 
water bodies. 
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TABLE D.1  (cont.) 
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Citationb 
 
Description 
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Water Pollution Control 
Regulations (cont.) 
 Provides numeric criteria by use category for 
different parameters [KAR 28-16-28e(d)]. For 
chloroform the values are 28,900 µg/L for aquatic 
life-acute, 1,240 µg/L for aquatic life-chronic, 
15.7 µg/L for public health-food procurement, and 
100 µg/L for public health-domestic water supply. 
(No values are specified for agriculture-livestock 
and agriculture-irrigation.) For carbon tetrachloride 
the values are 35,200 µg/L for aquatic life-acute, 
6.94 µg/L for public health-food procurement, and 
5 µg/L for public health-domestic water supply. (No 
values are specified for aquatic life-chronic, 
agriculture-livestock, and agriculture-irrigation.) 
 
Establishes procedures relating to the discharge of 
wastewaters under the NPDES program (KAR 28-
16-57 et seq.). National effluent standards are 
adopted by reference. 
 
Requires water management planning for water 
quality management areas deemed critical by state 
authorities (KAR 28-16-69 et seq.). 
 
Establishes limitations on the types of wastes that 
can be discharged to a POTW and governs 
pollutants from nondomestic sources that are 
subject to one or more pretreatment standards and 
that are indirectly discharged, or otherwise 
introduced by any means, into any POTW (KAR 28-
16-83 et seq.).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Applicable if investigation or 
response operations involve 
discharge into “waters of the state.” 
 
 
Applicable if contaminants resulting 
from investigation or response are 
discharged into a water quality 
management area. 
 
Applicable if investigation or 
response alternatives involve 
discharge of contaminated 
groundwater to a POTW. 
 
Kansas Water Well Contractor’s 
License Regulations; Water Well 
Construction and Abandonment 
Regulations 
 
KSA, Chapter 82a, Article 12; 
KAR, Title 28, Article 30 
Establishes requirements for licensing of well 
drillers and standards for construction, operation, 
and plugging of wells (KAR 28-30-3 et seq.). 
Applicable if investigation or 
response involves drilling of 
monitoring wells or other wells. 
Kansas Water Appropriation Act; 
Kansas Water Appropriation Act 
Rules 
 
KSA, Chapter 82a, Sections 701 
et seq. 
KAR, Title 5, Articles 1 et seq. 
 
Establishes requirements for obtaining, maintaining, 
and transferring water appropriations. 
Applicable if water appropriations are 
required for groundwater 
remediation. 
  
P
o
whatta
n
, K
a
n
sa
s
,
 In
vestigatio
n
 W
o
rk
 Pla
n
 
Versio
n
 03, 02/01/07
 
D
-26
 
TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Underground Injection Control 
Regulations 
 
 
KSA, Chapter 65, Article 1;  
KAR, Title 28, Article 46 
Governs discharges into underground injection 
wells (KAR 28-46-1 et seq.). In general, federal 
SDWA regulations are adopted by reference. 
Applicable if investigative or 
response wastes are introduced into 
wells for discharge or disposal.  
 
Solid Waste Regulations KSA, Chapter 65, Article 34;  
KAR, Title 28, Article 29 
Establishes standards for management activities 
and facilities relative to solid wastes (KAR 28-29-21 
et seq.). 
 
 
Establishes location restrictions, design standards, 
operating standards, groundwater monitoring, 
corrective action, and financial assurance for 
closure and postclosure, for municipal solid waste 
landfill units (KAR 28-29-100 et seq.). Liners for 
new municipal solid waste landfills must be 
designed in accordance with KAR 28-19-
104(e)(1)(A)or(B). Alternative designs must 
demonstrate that a carbon tetrachloride 
concentration of 0.005 mg/L will not be exceeded 
[KAR 28-29-104(e)(1)(B)]. (Small units may request 
exemption [KAR 28-19-103].) Requires detection 
and assessment monitoring for carbon tetrachloride 
and chloroform (KAR 28-29-113). 
 
Applicable if nonhazardous materials 
discarded as a result of the 
investigation or response are 
landfilled on-site. 
 
Applicable if a municipal solid waste 
landfill is used. 
Hazardous Waste Management 
Standards and Regulations 
KSA, Chapter 65, Article 34;  
KAR, Title 28, Article 31 
Requires generators of solid waste to make a 
hazardous waste determination. For a waste that is 
not excluded from hazardous waste regulations and 
not listed as a hazardous waste, the determination 
is generally made through testing by a laboratory 
certified by the KDHE for such analyses [KAR 28-
31-4(b)]. 
 
 
Applicable if investigation or 
response operations generate solid 
wastes. 
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TABLE D.1  (cont.) 
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Citationb 
 
Description 
 
Comment 
 
    
Hazardous Waste Management 
Standards and Regulations (cont.)  
 Establishes standards for hazardous waste 
generators and transporters and for storage, 
treatment, and disposal facilities (KAR 28-31-4 
et seq.). Storage by certain hazardous waste 
generators for more than 90 days requires a permit 
[KAR 28-31-4(g)]. Adopts by reference federal land 
disposal restrictions (KAR 28-31-14). 
 
 
 
Adopts by reference federal regulations governing 
universal wastes (KAR 28-31-15). 
 
Applicable to investigation samples 
or response-generated wastes that 
are determined to be hazardous and 
are transported or managed on-site 
through treatment, storage, and 
disposal. Transportation 
requirements do not include a 
manifesting requirement for samples 
sent for characterization. 
 
Applicable if universal wastes are 
generated or managed on-site in the 
course of investigation or response 
operations. 
 
Kansas Storage Tanks Act KSA Chapter 65, Article 34 Governs storage tanks.  
 
Applicable if a response alternative 
involves use of storage tanks to 
contain an accumulation of regulated 
substances; applies to associated 
piping, ancillary equipment, and the 
containment system. 
 
Kansas State Board of Technical 
Professions 
 
KSA, Chapter 74, Article 70 
KAR, Title 66, Number 66-6-1 
through Number 66-14-12 
 
Establishes requirements for licensing of engineers, 
land surveyors, geologists, and others. 
Applicable if the services of 
engineers, land surveyors, and 
geologists are required for site 
investigation and response activities. 
 
Kansas Nongame and 
Endangered Species Conservation 
Act; Kansas Nongame and 
Endangered Species Conservation 
Regulations 
KSA, Chapter 32, Article 9;  
KAR, Title 115, Article 15 
Designates endangered and threatened species, as 
well as nongame species in need of conservation. 
Requires consultation with the Kansas Department 
of Wildlife and Parks regarding actions that might 
affect listed species and their critical habitats. Any 
projects that affect listed species or their habitat and 
that are publicly funded, are state or federally 
assisted, or require a permit from another state or 
federal agency require review and action permits 
(KSA 32-957 through 32-963, 32-1009 through 32-
1012, 32-1033; KAR 115-15-1, -2, -3, and -4). 
 
Applicable if threatened or 
endangered species are identified at 
or near the site. 
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TABLE D.1  (cont.) 
 
 
Title 
 
Citationb 
 
Description 
 
Comment 
 
    
Kansas Levee Law KSA, Chapter 24, Article 1;  
KAR, Title 5, Article 45 
Requires prior approval of chief engineer before 
construction of floodplain fills and levees (KSA 24-
126). 
 
Floodplain fill is material, usually soil, rock, or 
rubble, placed in a floodplain to an average height 
of more than 1 ft above the existing ground, which 
has the effect of diverting, restricting, or raising the 
level of floodwaters of a stream (KAR 5-45-1). 
 
Applicable if site activities involve 
construction of floodplain fills. 
Kansas Historic Preservation Act KSA, Chapter 75, Article 27;  
KAR, Title 118, Article 3 
Provides for protection and preservation of sites 
and buildings listed on state or federal historic 
registries (KSA 75-2715 through 75-2726; KAR 
118-3-1 through 118-3-16). 
Applicable if the investigation or 
response site is a listed state or 
federal historic site or is adjacent to 
such a site and if activities requiring 
permitting are initiated. 
 
Kansas Unmarked Burial Sites 
Preservation Act 
KSA Chapter 75, Article 27; 
KAR Title 126, Article 1 
Establishes Burial Sites Preservation Board. 
Prohibits unauthorized disturbance. Requires 
permits for excavation of any unmarked burial site, 
registered or unregistered (KSA 75-2741 through 
75-2754; KAR 126-1-1 through 126-1-2).  
 
Applicable if investigation or 
remediation activities encounter a 
burial site. 
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TABLE D.1  Footnotes (cont.) 
 
a
 In addition to the ARARs listed here, the following advisory levels are to be considered: 
 
• EPA Health Advisories (2004 Edition) 
 
      Carbon 
Exposure Tetrachloride Chloroform 
 
One day (mg/L) (10-kg child) 4.0 4.0 
Ten days (mg/L) (10-kg child) 0.2 4.0 
Reference dose (mg/kg day)  0.0007 0.01 
Drinking water equivalent level (mg/L) 0.03 0.4 
Lifetime (mg/L) (70-kg adult) Not available 0.7 
 
• EPA Region III Risk-Based Concentration Table (2006 Update) 
 (carcinogenic effects)  
 
      Carbon 
 Tetrachloride Chloroform 
 
Tap water (µg/L) 1.6E-01  1.5E-01 
Ambient air (µg/m3) 1.2E-01  7.7E-02 
Fish (mg/kg) 2.4E-02  1.4E+01 
Soil, industrial (mg/kg)  2.2E+01 1.0E+04 
Soil, residential (mg/kg) 4.9E+00  7.8E+02 
 
b
 Abbreviations for citations: 
 
CFR, Code of Federal Regulations 
FR, Federal Register 
KAR, Kansas Administrative Regulations 
KSA, Kansas Statutes Annotated 
Sect., Section 
USC, United States Code 
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